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FEDERAL  FOOD  IRRADIATION  DEVELOPMENT 
AND  CONTROL  ACT  OF  1985 


MONDAY,  NOVEMBER  18,  198S 

>  House  of  Representatives, 

:  subcoktmittee  on  department  operations, 

Research,  and  Foreign  Agriculture, 
I  Committee  on  Agriculture, 

Washington,  DC. 
The  Bubcommlttee  met,  pursuant  to  call,  at  9:15  a.m.,  in  room 
1302,  Longworth  House  Office  Building,  Hon.  Berkley  Bedell  (chair- 
nan  of  the  subcommittee)  presiding. 

PMent:  Representatives  Brown,  Panetta,  Penny,  Roberts,  Morri- 
rai,  Gunderson,  and  Evans  of  Iowa. 

Abo  present:  Representative  £  (Kika)  de  la  Garza,  chairman  of 
the  eominittee. 

Staff  present:  Phillip  L.  Fraaa,  counsel;  John  E.  Hogan,  minori^ 

oaonael;    Glenda   L.   Temple,   clerk;    Bernard   Brenner,    Anita   R. 

Brawn,  Timothy  J.  Galvin,  and  Gar^  R.  Mitchell. 

Hr.  Bbdell.  The  subcommittee  will  come  to  order. 

Smator  Harkin  has  another  meeting.  Several  of  us  have  some 

my  lengthy  opening  statements,  but  in  view  of  his  needs  we  will 

E  ahead  and  hear  from  Senator  Harkin  first,  and  then  we  will 
K  opening  statements  from  members  of  the  subcommittee.  We 
■re  glad  to  have  you  back,  Tom.  We  miss  having  you  sit  on  our  Ag- 
riouture  Committee  here  in  the  House  of  Representatives.  We 
mat  you  are  going  to  straighten  everything  out  in  the  Senate  now 
that  you  are  over  there. 

STATEMENT  OF  HON.  TOM  HARKIN,  A  U.S.  SENATOR  FROM  THE 

STATE  OF  IOWA 
Smator  Harkin.  Thank  you,  Mr.  Chairman. 
It  is  an  honor  to  be  back  before  the  subcommittee  on  this  side. 
We  are  taking  up  the  agriculture  bill  this  week,  and  the  Senate 
hiqiefully  will  do  it  justice.  I  do  appreciate  your  permitting  me  to 
go  first.  I  have  another  appointment  that  I  have  to  rush  to. 
Several  years  ago,  Mr.  Chairman,  when  I  was  a  member  of  this 
;:  cnnmittee,  I  can  remember  the  Department  of  the  Army  came  in 

■  and 

Mr.  Bedell.  Excuse  me.  Mr.  Roberts  wants  to  have  an  opportuni- 
'■  ^  to  welcome  you. 

lib".  Roberts.  I  just  wanted  to  welcome  you. 
.    Senator  Harkin.  He  wants  to  tell  me  how  much  he  misses  me 
too. 

(1) 
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Mr.  Roberts.  Of  course,  I  miss  you.  Anybody  who  has  been  suchgl 
a  staunch  supporter  of  summer  fallow,  such  a  help  to  the  wheats 
producer,  I  wanted  to  officially  welcome  to  the  subcommittee  and^^ 
say  welcome  back. 

In  talking  with  Senator  Zorinsky  and  Senator  Dole,  they  said  it^Q 
might  be  possible  to  get  a  fann  bill  by  the  end  of  this  week.  Would,^ 
that  be  your  feeling?  i^ 

Senator  Harkin.  I  wish  we  had  it  3  weeks  ago. 

Mr.  Roberts.  I  certainly  hope  we  can  make  some  prc^ess,  and^ 
welcome  back.  *' 

Senator  Harkin.  Senator  Dole  made  the  commitment  we  would''* 
take  it  up  today  and  not  get  off  it  until  we  finish  it.  As  long  ae^ 
there  is  no  intervening  business,  we  ought  to  finish  it  this  week.  I'^ 
don't  think  there  will  be  any  amendments  on  summer  fallow.  " 

Thank  you.  I  do  want  to  recognize  Congressman  Morrison  who* 
has  really  been  a  leader  in  this  whole  area  for  a  number  of  years.  IW 
compliment  him  for  that,  for  his  bill  that  he  introduced  in  the  last*! 
Congress  and  again  in  this  Congress.  Both  Congressman  Morrisonls 
and  Senator  Gorton,  on  the  Senate  side,  have  really  been  leaders  into 
this  area,  and,  of  course,  I  am  supportive  of  both  pieces  of  legisla-iq 
tion,  H.R.  696  and  S.  288,  the  Senate  companion  bill.  I  am  hopeful,!^ 
Mr.  Chairman,  that  both  bills  will  receive  expeditious  hearing8,i| 
and  markup.  t| 

As  I  said,  Mr.  Chairman,  several  years  ago  I  remember  the  De-ti 
partment  of  the  Army  came  in  when  I  was  a  member  of  this  com-t| 
mittee  and  brought  some  irradiated  food  in  for  us  to  eat.  I  can  re- 
member eating  some  processed  meat  I  think  it  was  bacon  or  ham^ 
that  had  been  irradiated  and  kept  on  the  shelf  in  a  vacuum-sealed  <j 
package  I  think  it  was  preserved  for  7  years,  if  my  memory  serves^ 
me  correctly.  We  ate  it,  and  I  had  never  heard  of  such  a  thing.  I^- 
thought  to  myself  at  the  time:  Why  aren't  we  pursuing  things  like^ 
this?  ? 

So  little  bit  by  little  bit,  more  and  more,  people  started  asUiw'' 
questions  about  it.  We  have  now  reached  the  point  where  I  think 
this  is  a  really  viable  alternative  and  a  viable  supplement  to  the^ 
kinds  of  food  preservation  techniques  that  we  now  use.  *i 

Right  now  about  24  foreign  countries  are  using  irradiation,  and  ^ 
some  of  them  have  much  higher  levels  than  what  has  recently^ 
been  approved  by  the  FDA  for  use  in  this  country.  It  is  something ''. 
that  I  think  will  go  a  long  way  toward  helping  us  not  only  in  the'i 
preservation  of  food  but  increasing  the  shelf  life  without  adding  i 
harmful  chemicals  and  will  also  I  think  serve  to  expand  our  export  ^ 
markets.  It  will  give  us  a  new  market  for  our  foods  overseas.  ^ 

Mr.  Chairman,  there  is  a  lot  of  talk  about  perhaps  harmful  side  <i 
effects  from  irradiation.  I  want  to  make  it  very  clear  from  the  <i 
outset  that  I  believe  all  safety  precautions  ought  to  be  taken  with  ^ 
the  trfuisport  and  the  use  of  irradiators,  whether  it  is  cobalts  or  \ 
cesium,  or  whatever  it  might  be.  I  understand  the  justifiable  fear  i) 
in  the  public's  mind  about  the  use  of  these  materials  especially  in  \ 
regard  to  transport.  But,  we  have  proven  in  the  past  that  it  can  be  ij 
done.  It  can  be  done  safely  and  witnout  any  public  exposure.  t 

I  want  to  point  out  the  observation  that  food  irradiation  is  like  i 
using  an  industrial  sized  microwave  oven.  You  apply  energy  to  \ 
food.  It  kills  microorganisms.  But,  no  thing  is  kept  in  the  food.  \ 
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When  you  lu  ■-  irradiation  to  kill  organisms  in  the  food,  no  radi- 
MioD  remaini  .  So  we  have  to  begin  to  allay  the  public's  fears  in 
dieir  minds  liiat  something  happens  in  the  food  that  can  cause 
hsnn  later  on. 

Believe  me,  Mr.  Chairman,  I  am  sure  you  know  eis  well  eis  I  do 
ibout  a  lot  of  the  chemicals  that  are  now  being  added  to  food:  Eth- 
ane dibromide,  that  was  being  used  to  fumigate  grain,  which  we 
faxnr  is  a  highly  cancerK:auBing  substance,  to  a  lot  of  other  chemi- 
ab  that  are  being  used  to  enhance  the  shelf  life  of  food.  I  think 
Hie  public  would  be  better  served  if  they  were  to  understand  the 
£5(Tence  between  adding  chemicals  which  they  seem  readily  to 
■ceept  right  now  to  preserve  and  enhance  food  color,  flavor,  shelf 
life,  and  what  can  be  done  with  food  irradiation.  I  think  if  they  un- 
dentand  the  difference,  we  would  find  a  lot  more  public  support 
Srthe  whole  process  of  food  irradiation. 

I  Mily  have  one  copy,  Mr.  Chairman.  Perhaps  you  have  seen  it 
aid  other  members  have.  It  is  a  little  booklet  put  out  by  CAST,  the 
CDandl  for  Agricultural  Science  and  Technology,  from  Iowa  State 
OniTCrBity.  It  was  put  out  in  March  of  this  year.  It  is  comments 
ban  CAST  on  food  irradiation.  I  think  it  lays  out  the  whole  sce- 
Bcrio  about  what  food  irradiation  is  and  what  it  does  much  better 
lltni  any  other  short  publication  that  I  have  seen.  I  don't  know  if 
jaa  have  seen  this  or  not,  but  I  will  leave  it  here,  and  you  can  just 
pHB  it  around.  I  think  it  is  really  a  fine  outline  of  what  food  irra- 
iSstkm  is. 

Mr.  Chairman,  there  are  about  30  commercial  irradiators  now 
operating  in  the  United  States,  so  we  have  operating  experience, 
n^  are  mostly  used  to  sterilize  equipment  for  hospitals.  There 
■R  some  sterilizing  of  food  that  is  used  for  people  with  certain 
inunune  system  problems.  Now  we  are  starting  to  see  irradiation  of  ' 
Alices  to  kill  insect  infestations.  There  are  also  some  experimental 
irradiators  now  in  use. 

Ifa-.  Chairman,  the  Food  and  Drug  Administration  has,  as  you 
know,  approved  low-level  food  irradiation  for  spices  and  pork.  Pork 
irradiation  will  not  proceed  until  the  Department  of  Agriculture 
provides  labeling  and  other  r^ulations.  I  hope  we  can  see  those 
regulations  by  early  next  year  at  the  latest.  I  know  some  of  the 
people  from  the  Department  are  sitting  behind  me.  I  don't  mind  la- 
heting.  We  label  foods  already  as  to  their  contents  and  that  is  good. 
I  support  that. 

I  vTOuId  hope  that  we  can  reach  a  consensus  on  meaningful  label- 
ing of  food  irradiation  without  unduely  scaring  the  public  that 
nmething  has  remained  in  the  food.  I  have  even  heard  people,  on 
any  food  that  is  irradiated  on  which  you  put  the  radiation  symbol, 
ttist  you  would  find  near  an  x-ray  unit  or  something  with  a  warn- 
ing, '^biB  food  has  been  irradiated,  may  cause  high  levels  of  radi- 
ation." That  is  simply  not  true. 

I  think  that  would  be  highly  counterproductive,  but  I  see  nothing 
WTODg  with  a  label  that  would  say  how  the  food  has  been  preserved 
K  long  as  labeling  is  also  done  on  food  as  to  the  chemicals  that  are 
pat  in  the  food  to  preserve  it  over  a  long  period  of  time.  If  they  are 
Mb  set  out  in  the  same  manner,  I  think  people  would  have  a 
better  idea  of  what  is  being  done  to  preserve  their  foods. 
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So  again  I  would  hope  that  the  labeling  for  food  irradiation 
would  be  similar  to  that  which  is  used  right  now  to  outline  all  of 
the  ingredients  that  are  already  in  the  food. 

Well,  Mr.  Chairman,  I  will  sum  up  the  rest  of  my  testimony  by 
saying  that  we  have  an  opportunity  here  to  move  ahead  very  rapid- 
ly  not  only  on  low  levels  of  irradiation  for  pork  smd  spices,  but  for 
higher  levels  of  irradiation,  so  we  can  fumigate  all  of  our  grain, 
preserving  it  for  longer  periods  of  time,  increasing  the  shelf  life  (^ 
foods,  and  enhance  our  markets  abroad.  It  is  something  we  have 
fallen  behind  on  in  this  country. 

There  is  no  reason  why  we  have  to  fall  behind  in  it,  and  I  hope 
this  committee  will  take  expeditious  action  on  it. 

Thank  you. 

[The  booklet  follows:] 
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Mr.  Bedell.  Thank  you  for  your  testimony.  Mr.  Roberts. 

Mr.  Roberts.  I  have  no  questions. 

Mr.  Bedell.  Mr.  Morrison. 

Mr.  Morrison.  No  particular  question,  Mr.  Chairman. 

I  just  wanted  to  thank  Senator  Harldn  for  his  leadership  in  the 
Senate  on  this  particular  issue  and  look  forward  to  working  with 
you. 

Tom,  are  there  prospects  over  there  for  hearing  or  for  perhaps 
some  movement  on  this  legislation?  We  know  they  were  supportive 
of  the  appropriation  that  is  included  in  the  1986  budget,  but  can  we 
go  farther  than  that  as  far  as  that  is  concerned? 

Senator  Harkin.  The  last  time  I  talked  to  Senator  Gorton,  he 
was  most  hopeful  that  we  could  have  some  hearings  on  that  on  the 
Senate  side.  As  you  know,  in  the  appropriations  process,  we  were 
supportive  of  irradiation  I  think,  obviously,  the  legislation  is  not 
going  to  move  this  year  on  either  side,  the  House  or  the  Senate.  I 
don't  know.  Maybe  you  know  more  about  what  is  happening  in  the 
House  than  I  do. 

Mr.  Morrison.  Depends  how  long  you  keep  us  here.  Senator. 

Senator  Harkin.  That  is  right.  I  just  don  t  see  any  possibility  of 
it  moving  this  year.  But  I  do  see  a  possibility  of  it  moving  next 
year,  I  sure  do. 

Mr.  Morrison.  Thank  you. 

Senator  Hahkin.  There  is  good  support  in  the  Senate.  Just  from 
my  talking  with  my  colleagues,  I  thmk  that  there  is  good  support. 

Mr.  Bedell.  Mr.  Brown. 

Mr.  Brown.  No  questions. 

Mr.  Bedell.  I  have  no  questions,  Tom,  except  to  thank  you  for 
your  interest  in  this  issue  and  for  the  leadership  you  have  shown. 

Senator  Harkin.  Thsink  you  Jigain,  Mr.  Chairman.  Thank  all  of 
you  for  permitting  me  to  go  first.  Thsink  you. 

OPENING  STATEMENT  OF  HON.  BERKLEY  BEDELL.  A 
IU:PRESENTATIVE  in  congress  from  the  state  of  IOWA 

Mr.  Bedell.  We  now  will  have  the  opening  statements  of  sub- 
committee members.  First,  I  would  like  to  welcome  everyone  here 
as  we  consider  H.R.  696,  "The  Federal  Food  Irradiation  Develop- 
ment and  Control  Act  of  1985,"  introduced  by  our  colleague,  Mr. 
Morrison,  who  is  here  with  us  today.  I  think  this  hearing  is  par- 
ticularly timely  in  view  of  the  Food  and  Drug  Administration's 
recent  approval  of  low-level  irradiation  to  help  control  trichinosis 
in  pork,  and  FDA's  anticipated  decision  on  the  irradiation  of  fruits 
and  vegetables. 

Although  FDA  has  approved  the  irradiation  of  pork,  USDA's 
Food  Safety  find  Inspection  Services  [FSIS]  now  must  give  its  con- 
sent because  FSIS  has  authority  over  meat  and  poultry  inspections. 
FSIS  must  evaluate  the  safety  of  pork  irradiation  and  determine 
any  labeling  £ind  handling  requirements  for  the  irradiated  product. 

This  r^ulatory  activity  apparently  has  generated  increased  con- 
sumer interest  in  examining  the  seifety  and  labeling  questions  asso- 
ciated with  irradiation.  Today  we  expect  to  hear  from  a  number  of 
witnesses  on  both  sides  of  the  issue,  as  well  as  from  those  Federal 
B  with  primary  regulatory  responsibility  for  irradiation.  The 
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purpoBe  of  our  hearing  is  to  give  interested  public  representatives 
an  opportunity  to  express  their  views  in  an  open  manner,  as  well 
as  to  better  inform  subcommittee  members  about  the  promise  and 
OHicenis  raised  by  irradiation. 

All  witnesses  have  been  strictly  advised  to  keep  their  oral  pres- 
station  to  5  minutes  or  less.  We  have  a  long  list  of  witnesses 
today,  and  I  will  ask  for  your  complete  cooperation  in  adhering  to 
the  time  limit  so  that  we  can  hear  from  everyone  and  maximize 
the  time  available  for  questions. 

I  would  like  to  emphasize  that  point  a  little  bit.  We  have  eight 
panels  today  and  unless  we  reetlly  hold  to  our  time  limits,  people  at 
the  end  are  simply  not  going  to  have  an  adequate  opportunity  to 
express  their  views.  I  will  have  to  inform  the  witnesses  if  they  have 
exceeded  their  time  limit.  We  appreciate  your  being  here. 

[HJL  696  and  the  report  from  U.S.  Department  of  Agriculture 
foUow:] 
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H.R.696 


To  provide  PVdertil  coordination  Cor  the  oontinued  developmrnl  and  rnmmerciil- 
izition  of  food  irradialion  through  Ihe  establishment  nf  a  Joinl  Operating 
Commission  for  Food  Irradiation  in  Uie  Department  of  Agriculture  and 
through  other  meansi. 


IN  THE  HOUSE  OF  REPRESENTATIVES 

.Taniiarv  24.  lash 
Mr.  MOBBiHUN  of  Wsnhinpon  (for  himself.  Hr.  Foley.  Mr.  Prick.  Mr.  Rob- 
EBTH.  Mr.  Watkins.  Mr.  Wiiitrmiirht,  Mrs.  Lmivu.  Mr  Wrbek,  Mr. 
McCain,  Mr  Skbbn.  Mr.  Chandlkb,  Mr.  Pahiiavan.  Hr.  Lbaph  of 
Iowa.  Mr.  TATKe,  Mrs.  Rvbun.  Hr.  Rubbrt  V.  Smith.  Mr.  Ktbatton. 
Hr.  Smitm  of  Iowa.  Hr.  RenEU.,  Mr.  Kaziu.  Mr.  ilii.i.M,  Mr.  {{vanr  oI 
Iowa.  Hr.  ('uKi.iKi.  Mr.  Vui.kmkr,  and  Hr.  Lk>iitp(k>t)  introdured  the  lot- 
lowing  hill:  whirh  was  rpferrcd  jointly  to  the  Committers  on  F.nergy  and 
Commerre.  Armrd  Serviees,  and  Agrirulture 


A  BILL 

To  provide  Federal  coordination  for  the  continued  development 
and  commercialization  of  food  irradiation  through  the  estab- 
lishment of  a  Joint  Operating  Commission  for  Food  Irradia- 
tion in  the  Department  of  Agriculture  and  through  other 
means. 

1  Be  it  eitacled  by  the  Senate  and  House  of  Representa- 

2  lives  of  the  United  Stales  of  America  in  Congress  assembled. 
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1  SHORT  TITLE 

2  Section  I.  This  Act  may  cited  as  the  "Federal  Food 

3  IrradiatioR  Development  and  Control  Act  of  1985". 

4  PINDINOa  AND  PURPOSES 

5  Sec.  2.  (a)  The  Congress  find  that — 

6  (1)  irradiation  of  food  at  regulated  doses  is  recog- 

7  nized  by  international  authorities  and  the  Department 

8  of  Health  and  Human  Services  as  safe  and  wholesome; 

9  (2)  irradiation  of  food  inhibits  or  destroys  the  bac- 

10  teria  and  other  microorganisms  which  cause  food  to 

1 1  spoil  and  eliminates  trichinosis  in  pork,  insect  pests  in 

12  fruits,  vegetables  and  gnuns,  and  food-home  patho- 

13  gens,  Buch  as  salmonella  and  botulinum  in  red  meats, 

14  poultry,  and  fish  prftducts; 

15  (3)  irradiation  of  food  is  one  of  the  substitutes  for 

16  many  of  the  post  harvest  fumigants  including  ethylene 

1 7  dibromide; 

18  (4)  radiation  sources  used  for  irradiation  process 

19  including  five  MeV  (million  electron  volts)  for  gamma 

20  rays  and   x   ray,  and   ten   MeV   for  electrons  cannot 

21  induce  added  risks  to  consumers  from  radioactivity  in 

22  food; 

23  (5)  irradiation  of  food  is  a  process,  much  like 

24  cooking  in  a  microwave  oven,  boiling,  or  freezing; 

25  (6)  additional  research  and  development  is  needed 

26  to  determine  the  optimum  dose  level  for  irradiation  on 
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3 
foods  and  the  appropriate  marketing  factors  in  order  to 
apply  the  benefits  of  irradiation  to  a  variety  of  products 
assuring  public  safety; 

(7)  there  needs  to  be  national  uniformity  in  the 
regulation  of  irradiation  processing  of  food; 

(8(  public  understanding  of  ionizing  radiation  is  es- 
sential to  develop  widespread  commercial  opportunities 
and  to  promote  consumer  acceptance  of  food  irradia- 
tion; 

(9)  irradiation  is  currently  approved  in  the  United 
States  for  use  of  spices,  fresh  potatoes  to  inhibit 
sprouting,  wheat  and  wheat  flour  for  disinfestation,  and 
twenty-five  other  countries,  have  approved  application 
of  food  irradiation  on  at  least  forty  different  food  items; 

(10)  there  are  a  variety  of  current  or  potential 
uses  for  irradiation  beyond  processing  of  food,  including 
sterilization  of  surgical  instruments  and  other  medical 
products,  sterilization  of  baby  powder,  manufacture  of 
nonstick  cookware,  treatment  of  cosmetic  products, 
pasteurization  and  sterilization  of  sewage  sludge,  soil 
and  timber  fumigation,  seed  stimulation,  processing  of 
polymers,  production  of  chemicals,  and  many  others; 

(11)  there  is  an  acute  shortage  of  United  States 
source  material  required  for  food  irradiation  process 
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1  and  current  supplies  are   unable  to   meet  projected 

2  demand; 

3  (12)  the  Federal  Government  owns  byproduct  nm- 

4  terial  as  part  of  our  defense  nuclear  waste  program; 

5  (13)  a  significant  return  on  investment  can  come 

6  back  to  the  United  States  Treasury  through  the  lease 

7  of  irradiation   source  materials  to  private  and  public 

8  agencies; 

9  (14)  there  needs  to  be  coordination  with  intema- 

10  tionai    organizations    and    Stale   governments    on    re- 

1 1  search,  development,  applications,  and  standards  for  ir- 

12  radiation  and  among  the  many   Federal  agencies  in- 

13  volved,  including  the  Department  of  Agriculture,  the 

14  Department  of  Energy,  and  Food  and  Drug  Adminis- 

15  tration,  the  Department  of  Health  and  Human  Serv- 

16  ices,  the  Environmental  Protection  Agency,  the  Nucle- 

17  ar  Regulatory  Commission,  the  Department  of  Com- 

18  merce,  and  the  Agency  for  International  Development; 

19  and 

20  (15)  there  needs  to  be  coordination  between  the 

21  Federal  Government  and  the  private  secUir  (or  the  pur- 

22  pose   of   encouraging   private   enterprise   development 

23  and  utilization  of  irradiation  processing. 

24  (b)  The  purposes  of  this  Act  are  to — 
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1  (1)  change  the  definition  of  food  irradiation  .so  ihat 

2  it  is  defined  as  a  food  process,  subject  to  existing  regu- 

3  latory  authority  of  the  P'ood  and  Drug  Administration; 

4  (2)  expand  research  and  development  of  ionizing 

5  radiation  in  order  to  facilitate  commercialization  of  a 

6  variety  of  beneficial  use  technologies; 

7  (3)  provide  for  education  regarding  food  irradiation 

8  by  ionizing  radiation  in  order  to  promote  public  under- 

9  standing  and  acceptance; 

10  (4)  provide  for  national  uniformity  in  the  regula- 

1 1  tion  of  irradiation  processing  of  food: 

12  (5)  ensure  adequate  supplies  of  source  material  by 

13  providing  for  the  safe  domestic  leasing  of  nuclear  by- 

14  product  material  for  use  in  commercial  applications  of 

15  food  irradiation  and  continue  ihe  current  foreign  nucle- 

16  ar  byproduct  distribution  program;  and 

17  (6)  provide  for  the  creation  of  a  Joint  Operating 

18  Commission  for   Food   Irradiation   within  the   Depart- 

19  ment  of  Agriculture  to  serve  as  an  intermediary  with 

20  private    enterprise,     Federal    and    State    government 

21  agencies,  international  organizations,  and  the  public. 

22  DEFINITIONAL  AND  REOl'LATORV  CHANOES 

23  Sec.  3.  (a)  Section  201(s)  of  the  Federal  Food,  Drug, 

24  and  Cosmetic  Act  (21  U.S.C.  321(s))  is  amended  by— 
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1  (1)  striking  out  ";  and  including  any  source  of  ra- 

2  diation  intended  for  any  such  use"  in  the  first  paren- 

3  thetical  material; 

4  (2)  striking  out  "or"  at  the  end  of  paragraph  (4), 

5  and  by  striking  out  the  period  at  the  end  of  paragraph 
G  (5)  inserting  in  lieu  thereof  ";  or";  and 

7  (3)  adding  the  following  new  paragraph  at  the  end 

8  thereof: 

9  "(6)  food  irradiation  process.". 

10  (b)  Section  201  of  such  Act  (21  U.S.C.  321)  is  amended 

11  by  adding  the  following  new  subsection  at  the  end  thereof: 

12  "(bb)  The  term  'food  irradiation  process'  means  a  food 

13  treatment  in  which  ionizing  energy  is  applied  to  raw  agricul- 

14  tural  commodities,  processed  foods,  or  other  foods  to  destroy 

15  the  organisms  which  cause  infestation  in  food,  to  inhibit  or 

16  destroy   bacieria   and   other   microorganisms   which   among 

17  other  things  cause  food  to  spoil  or  make  the  food  unwhole- 

18  some,  to  inhibit  sprouting,  to  retard  the  postharvest  ripening 

19  of  foods,  and  to  improve  the  food's  functional  properties.". 

20  (cKD   Section  409   of  such   Act  (21    U.S.C.   348)   is 

2 1  amended — 

22  (A)  in  subsection  (a)  by— 

23  (i)   inserting    "or    food    irradiation    process" 

24  after  "food  additive"  each  place  it  appears; 
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(ii)  inserting  "or  process"  after  "such  addi- 
tives" and  after  "such  additive"; 

(iii)  inserting  "or  clause  (7)"  after  "clause 
(2KC)";  and 

(iv)  inserting  "or  having  been   treated   by 
such  a  process"  after  "such  an  additive"; 
(B)  in  subsection  (b)  by — 

(i)  inserting  "or  food  irradiation  process" 
after  "food  additive"  in  paragaph  (1); 

(ii)  inserting  "for  such  additive"  after  "in- 
cluding" in  paragraph  (2KA); 

(iii)  inserting  "or  process"  after  "such  addi- 
tive" each  place  such  term  appears  except  the 
first  time  it  appears  in  paragraph  (2KB)  and 
except  in  paragraphs  (2)(C),  {2KD),  and  (3); 

(iv)  inserting  "or  the  source  of  the  food  irra- 
diation process"  after  "food  additive"  in  para- 
graph (2)(A): 

(v)  inserting  "or  the  proposed  procedures  and 
methods  for  conducting  the  food  irradiation  proc- 
ess" after  the  first  time  "such  additive"  appears 
in  paragraph  (2)(B); 

(vi)  inserting  ",  unless  the  level  of  the  pro- 
posed food  irradiation  process  has  already  been 
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1  recognized  to  be  safe  by  the  Secretary"  before  the 

2  period  at  the  end  of  para^aph  (2KE); 

3  (vii)  inserting  "in  the  case  of  a  food  addi- 

4  tive,"  after  "(or,"  and  "food  irradiation  process 

5  or"  after  "for,"  in  paragraph  (3);  and 

6  (viii)  inserting  ",  or  in  the  case  of  food  irra- 

7  diation  process,  such  information  as  the  Secretary 

8  requests"  before  the  period  at  the  end  of  para- 

9  graph  (4); 

10  (C)  in  subsection  (c)  by — 

1 1  (i)  inserting   "or   food    irradiation   process" 

12  after  "food  additive"  and  "food  additives"  each 

13  place  such  terms  appear; 

14  (ii)  inserting  "or  process"  after  "such  addi- 

15  tive"  the  first  place  it  appears  in  paragraph  (1)(A) 

16  and  each  place  it  occurs  in  clause  (i)  of  the  provi- 

17  so  of  paragraph  (3)(A)  and  in  paragraph  (4)(A): 

18  (iii)  inserting  "or  process"   after   "no  addi- 

19  tive"  in  paragraph  (3MA),  after  "the  additive"  in 

20  paragraph  (3KB),  and  after  "an  additive"  in  para- 

2 1  gra.ph  (4);  and 

22  (D)  in  subsection  (d)  by — 

23  (i)   inserting    "or    food    irradiation    process" 

24  after  "food  additive";  and 
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1  (ii)  inserting  "or  process"  after  "such  addi- 

2  tive";  and 

3  (E)  in  subsection  (i)  by — 

4  (i)   inserting    "or   food    irradiation    process" 

5  after  "food  additive";  and 

6  (ii)  inserting  "or  treated  by   such   process" 

7  after  "such  additive". 

8  (2)  The  heading  of  section  409  of  such  Act  (21  U.S.C. 

9  348)   is  amended   by   inserting   "and   food   irradiation 

10  PBOCESS"  AFTER  "aDDITIVES". 

11  (3)  The  heading  of  section  409(a)  of  such  Act  (21 

12  U.S.C.  348(a))  is  amended  by  inserting  "and  Food  Irradia- 

13  tion  Process"  after  "Additives". 

14  NATIONAL  UNIFORMITY 

15  Sec.  4.  (a)  It  is  declared  to  be  the  express  intent  of 

16  Congress  to  require  national  uniformity  in  the  regulation  of 

17  irradition  processing  of  food  in  order  to  permit  national  mar- 
is keting  of  all  irradiated  food  without  jurisdictional  barriers. 

19  (b)  No  State  or  political  subdivision  thereof  may  estab- 

20  lish  or  continue  in  effect  any  requirement  relating  to  the  irra- 

21  diation  processing  of  food,  or  to  the  labeling  or  marketing  of 

22  irradiated  food,  which  is  in  addition  to  or  different  from  the 

23  requirements  of  the  Federal  Food,  Drug,  and  Cosmetic  Act 

24  and  the  Fair  Packaging  and  Labeling  Act,  and  the  regula- 

25  lions  and  interpretations  issued  thereunder. 
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1  (e)  Any  State  or  political  subdivision  thereof  may  exer- 

2  cise  concurrent  jurisdiction  with  the  Secretary  of  Flealth  and 

3  Human  Services  over  the  irradiation  processing  of  food,  and 

4  the  labeling  and  marketing  of  irradiated  food,  for  the  purpose 

5  of  enforcing  requirements  identical  with  those  established  in 

6  the  Federal  Food,  Drug,  and  Cosmetic  Act,  the  Fair  Packag- 

7  ing  and  Labeling  Act,  and  the  regulations  and  interpretations 

8  issued  thereunder. 

9  (d)  Any  State  or  political  subdivision  thereof  may  peti- 

10  tion  the  Secretary  of  Health  and  Human  Services  to  adopt  by 

1 1  regulation  as  a  Federal  requirement  any  requirement  relating 

12  to  the  irradiation  processing  of  food  or  to  the  labeling  or  mar- 

13  keting  of  irradiated  food. 

14  LEASING  OP  NUCLEAB  BVPBODUCT  MATERIAL  FOB  FOOD 

15  IRRADIATION 

16  Sec.  5.  (a)  The  third  sentence  of  section  81  of  the 

17  Atomic  Energy  Act  of  1954  (42  U.S.C.  21 1 1)  is  amended— 

18  (1)  by  inserting  "at  rates  that  reflect  fair  market 

19  value"  before  the  comma  at  the  end  of  clause  (a); 

20  (2)  in  clause  (b),  by  inserting  "commercial  or 

21  other"  before  "use"; 

22  (3)  by  striking  out  "and"  at  the  end  of  clause  (b); 

23  and 

24  <4)  by  inserting  before  the  period  at  the  end  there- 

25  of  the  following:  ",  and  (d)  will  encourage  commercial 

26  applications  of  byproduct  material  as  deRned  in  section 

■  Mil 
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1  II  e.  (I),  particularly  as  a  source  for  food  irradiation 

'J  process". 

3  (b|  The  fourth  sentence  of  section  81  of  such  Act  (4^ 

4  U.S.C.  2111)  is  amended — 

5  (1)  bv  striking  out  "either";  and 

6  (2)  bv  inserting  ",  in  commercial  apphcations  of 

7  food  irradiation  process."  after  "development". 

8  (c)  The  changes  made  by  this  section  to  section  81  of 

9  such  Act  (42  U.S.C.  2111)  are  intended  to  apply  only  to 

10  byproduct  material  produced  as  a  result  of  the  Defense  Nu- 

1 1  clear  Waste  Program. 

12  ESTABLISHMENT  OK  JOINT  OPEBATING  COMMISSION  FOR 

13  FOOD  IRRADIATION 

14  Sec.  6.  (a)  There  hereby  is  established  within  the  De- 

15  partment  of  Agriculture  a  commission  to  be  known  as  the 

16  Joint  Operating  Commission  for  Food  Irradiation  (hereafter 

17  in  this  section  referred  to  as  the  "Commission").  The  Com- 

18  mission  shall  carry  out  the  functions  specified  in  subsection 

19  (c),  subject  to  the  supervision  of  the  Secretary  of  Agriculture. 

20  (b)(1)  The  Commission  shall  consist  of  eight  members  as 

21  follows: 

22  (A)  one  individual,   appointed   by  the   President, 

23  who  is  representative  of  the  interests  of  the  general 

24  public  and  who  is  not  an  officer  or  employee  of  the 

25  Federal  Government; 
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1  (B)  one  individual  appointed  by  the  Secretary  of 

2  Apiculture  from  among  the  officers  and  employees  of 

3  the  Department  of  Agriculture; 

4  (C)  one  individual  appointed  hy  the  Secretary  of 

5  [lealth  and  Human  Services  from  among  the  officers 

6  and    employees    of    the    Departmeni    of    Health    and 

7  Human  Services; 

8  (D)  one  individual  appointed  hy  the  Secretary  of 

9  Energy  from  among  the  officers  and  employees  of  the 

10  Department  of  Energy: 

1 1  (E)  one  individual  appointed  by  the  Administrator 

12  of  the  Environmental  Protection  Agency  from  among 

13  the  officers  and  employees  of  the  Environmental  Pro- 

14  lection  Agency; 

13  (F)  one  individual  appointed  by  the  Nuclear  Regu- 

16  latory  Commission  from  among  the  officers  and  em- 

1 7  ployees  of  the  Nuclear  Regulatory  Commission; 

18  (G)  one  individual  appointed  by  the  Secretary  of 

19  Commerce  from  among  the  officers  and  employees  of 

20  the  Department  of  Commerce;  and 

21  (H)  one  individual  appointed  by  the  Administrator 

22  of   the   Agency    for   International    Development   from 

23  among  the  officers  and  employees  of  the  Agency  for 

24  International  Development. 
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1  (2)  The  appointments  of  the  initial  members  of  the  Com- 

2  mission  shall  be  made  before  the  expiration  of  the  ninety-day 

3  period  following  the  date  of  the  enactment  of  this  Act. 

4  (3)  Each  member  of  the  Commission  shall  report  direct- 

5  ly  to  the  authority  appointing  such  member  and  each  Com- 

6  mission  member  shall  serve  for  such  period  of  time  as  the 

7  authority  appointing  such  member  considers  appropriate. 

8  (4)  A  vacancy  in  the  Commission  shall  be  filled  before 

9  the  expiration  of  the  sixty-day  period  following  the  date  on 

10  which  such  vacancy  occurs,  and  in  the  same  manner  in  which 

11  the  origin^  appointment  was  made. 

12  (5KA)  Any  member  of  the  Commission  who  is  a  full-time 

13  officer  or  employee  of  the  Federal  Qovenunent  shall  receive 

14  no  additional  pay,  allowances,  or  beneRts  by  reason  of  the 

15  service  of  such  member  on  the  Commission. 

16  (B)  Each  member  of  the  Commission  not  described  in 

17  subparagraph  (A)  shall  be  paid  at  a  rate  equal  to  the  daily 

18  equivalent  of  the  minimum  annual  rate  of  basic  pay  payable 

19  for  grade  GS-15  of  the  General  Schedule  for  each  day,  in- 

20  eluding  travel  time,  during  which  such  member  is  engaged  in 

21  the  actual  performance  of  duties  vested  in  the  Commission. 

22  Each  such  member  shall  be  reimbursed  for  actual  expenses, 

23  including  travel  expenses,  incurred  in  the  course  of  perform- 

24  ing  such  duties. 

25  (c)  It  shall  be  the  function  of  the  Commission — 
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1  (1)  to  coordinate  and  review  all  research,  develop- 

2  ment,  and  demonstration  activities  of  the  Federal  Gov- 

3  eminent  relating  to  the  use  of  irradiation  in  agricultur- 

4  a)  production  including  food  irradiation  process  and  the 

5  food  irradiation  process  activities  of  the  Department  of 

6  Energy,  except  that  any  additional  research  determined 

7  by  the  Commission  to  be  required  for  the  commercial- 

8  ization  of  food  irradiation  process  and  the  use  of  irra- 

9  diation  in  agricultural  production  including  postirrida- 

10  tion  monitoring  and  inline  dosimetry  shall,  to  the  maxi- 

11  mum  ext«nt  practicable,  be  conducted  at  existing  lab- 

12  oratories  of  the  Agricultural  Research  Service  of  the 

13  Department  of  Agriculture,  at  land-grant  institutions  of 

14  higher  education,  and  at  existing  Federal  multiprogram 

15  laboratories; 

16  (2)  to  collect  and  consolidate  the  data  produced  by 

17  all  Federal  agencies  as  a  result  of  research,  develop- 

18  ment,  and  demonstration  activities  relating  to  food  irra- 

19  diation  process; 

20  (3)  to  coordinate  informational  exchange  and  edu- 

21  cational  activities  with  respect  to  food  irradiation  proe- 

22  ess  with  appropriate  Federal  agencies,  the  States  in- 

23  eluding    appropriat«    interstate    compacts,    commodity 

24  groups,  export  trading  groups,  other  interested  private 

25  organizations,  and  the  general  public; 
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1  (4)  to  encourage  interest  and  investment  by  pri- 

2  vate  enterprises  in  the  development  and  application  of 

3  food  irradiation  process; 

4  (5)  to  consider  and  make  reconunendatJons  to  de- 

5  cisionmaking  bodies  on  the  labeling,  packaging,  and 

6  handling  of  food  products  processed  with  irradiation; 

7  (6)  to  encourage  a  better  understanding  by  the 

8  general  public  with  respect  to  food  irradiation  process; 

9  (7)  if  determined  by  the  Commission  to  be  appro- 

10  priate,  to  petition  the  Food  and  Drug  Administration 

1 1  under  section  409  of  the  Federal  Food,  Drug,  and  Cos- 

12  metic  Act  (21  U.S.C.  348)  to  expand  the  scope  of  reg- 
is ulation  allowing  for  commercial  application  of  food  ir- 

14  radiation  process;  and 

15  (8)  to  submit  annually  to  the  Congress  a  report 

16  setdng  forth  the  specific  progress  made  by  and  future 

17  plans  of  the  Commission  in  carrying  out  the  functions 

18  described  in  paragraphs  (0  through  (7). 

19  (d)  The  Secretary  of  Agriculture  shall  provide  the  Com- 

20  mission  with  such  staff  and  office  facilities  as  the  Secretary', 

21  following  consultation  with  the  Commission,  considers  neces- 

22  sary  to  permit  the  Commission  to  carry  out  its  functions 

23  under  this  secUon. 


,y  Google 


16 

1  (e)  There  are  authorized  to  be  appropriated  such  sums 

2  as  may  be  necessary  to  carry  out  the  provisions  of  this 

3  section. 

O 
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Proposed  Amendraents   to   the   Federal   Meat 

inspection  Act,    the   Poultry  Producte 

Inspection  Act.    and   the   Egg  Products 

Inspection  Act 


1.      The    Federal   Heat   Inspection  Act   i 


I      in    section   l(m)(2)(c)    (21   U.S.t 
:  has    been   treated  by  any  food   in 
additive" ; 

in   the   proviso  of  section  l(m){2)(D)    (21   U.S.C. 
1601(h)  (2  ) {D)  }   by   inserting   "food   irradiation  process,"   after 
■food    additive."; 

(d)      in    section   1(bi)(7)    (21   U.S.C.    S6Ql(m)[7))   by   inserting 
imediately  before   the   semicolon   ":Provided,    That   an  article  which 

not   otherwise  deemed   adulterated  under   this   clause   shall 
DevertheleBS   be   deemed   adulterated  if  the   use   of  a   food 
inradiat:ion  process,    in  or   on  such  article,    is  prohibited  by 
re9ulations   of   the   Secretary"; 

irradiation  process',' 

The   Poultry  Products   Inspection  Act   is   amended   - 


I      in   section  4(g)(2)(C)    (21   U.S.C.    %   453(gK2)(C))  by   inserting 
:  has   been  treated  by  any   food   irradiation  process"   after   "food 
additive" ; 

I  the  provisc 
|4S3(g)(2)(D))  by  i 
"food   additive,"; 

(d)      in   section   4(g)(7)    (21  U.S.C.    $453(g)(7)}   by   inserting 
i^nediately  before   the   semicolon   "^Provided,    That   an  article  which 
IS  not  athervise   deemed   adulterated  under   this  clause   shall 
nevertheless  be   deemed   adulterated  if  the  use   of  a   food 
irradiation  process,    in   or   on  such  article,    is  prohibited  by 
regulations   of   the   Secretary"; 

le: 

The  Egg  Products  Inspection  Act  is  amended  - 
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<b)     in  section  4<a)(2}(c)   <21  U.S.c.    |1033(«)(2)(C))  by  liwerting  , 
"or  has  been  treated  by  any  food  irradiation  procesB"   after   "food 
additive" ; 

1 

(c)  in  the  proviso  of  section  4(a)(2)(D)  (21  U.S.C. 
fl033(a](2)(D))  by  inserting  "or  food  irradiation  process, "  after 
"food  additive,";  ' 

1 

(d)  in  section  4(a)(7}  (21  U.S.C.  1033(a)(7))  by  inserting        , 
inmediately  before  the  sevicolon  ":Provided,  That  an  article  which 
!•  not  otherwise  deemed  adulterated  under  this  clause  sltall 
nevertheless  be  deemed  adulterated  If  the  use  of  a  food  9 
irradiation  process,  in  or  on  such  article,  is  prohibited  by 
regulations  of  the  Secretary";  ^ 

(e)  in  section  4(u)  (21  U.S.C.  I1033(u))  by  inserting  »>food      1 
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OPENING  STATEMENT  OF  HON.  PAT  ROBERTS,  A 
REPRESENTATIVE  IN  CONGR^S  FROM  THE  STATE  OF  KANSAS 

Mr.  Roberts.  Yes.  ThEink  you,  Mr.  Chairman. 

In  the  interest  of  time,  I  would  ask  permission  my  full  statement 
be  entered  into  the  record. 

As  one  of  the  original  sponsors  of  H.R.  696,  introduced  by  my 
friend,  Mr.  Morrison,  I  would  hope,  as  the  Senator  has  indicated, 
we  could  take  all  of  the  concerns  into  account  and  perhaps  move 
«  a  markup  of  this  legislation  at  the  earliest  opportunity.  I  don't 
think  we  could  do  that  this  session,  but  perhaps  say  in  the  next 
year. 

I  want  to  say  that  this  process  is  an  important  and  a  safe  alter- 
native to  the  use  of  pesticides.  I  think  perhaps  the  biggest  issue 
that  we  will  face  during  these  hearings  is  the  issue  of  labeling  and 
consumer  safety  and  acceptance  of  products  that  have  been  subject- 
ed to  this  process.  I  know  there  are  trade  associations  out  there 
idio  do  not  support  labeling,  but  I  believe  it  is  in  the  long  term 
best  interest  to  label  the  product  so  that  the  consumer  is  aware  of 
its  use.  If  we  don't  label  the  products,  the  issue  will  become  a  lack 
of  labeling,  and  I  think  that  would  be  unfortunate. 

I  yield  back  the  balance  of  my  time,  Mr.  Chairman. 

^Tbs  prepared  statement  of  Mr.  Roberts  follows:] 
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Hr .  Chairman.   T  commend  yoL.  for  calling  this  heating 
today.   The  last  time  this  Subconnnl ttee  took  a  loolc  at 
Irradiation  was  d-ring  the  ethylene  dibromide  (EDB)  crisis.   The 
Subconun i t tee  hearing  was  focused  on  alternatives  to  the  use  of 
BDBi  and  Irradiation  came  up  as  a  possible  alternative  in  the 
protection  of  stored  fruit  and  grains. 

Since  that  hearing,  there  have  been  several  developments  in 
the  area  of  approving  irradiation  for  the  protection  of  food.   Of 
particular  interest  to  the  Agriculture  Committee  is  the  use  of 
Irradiation  on  pork.   On  July  22,  1985,  the  Food  and  Drug 
Administration  approved  irradiation  of  hog  carcasses  and  pork 
products  for  trichinae  control,   I  look  forward  to  hearing  the 
progress  report  from  the  Food  and  Drug  Administration.   I 
understand  that  the  issue  of  labeling  has  been  brought  up  by  the 
Food  Safety  Inspection  Service,  of  the  U.S.  Department  of 
Agriculture. 

Irradiation  ia  an  important  and  safe  alternative  to  the  use 
of  pesticides.   However,  the  issue  of  labeling  and  consumer 
acceptance  of  products  that  have  been  irradiated  is  of  concern. 

labeling,  but  I  believe  it  is  in  the  long-term  best  interest  of 
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irradiaclon  to  label  Che  prodi^ct  so  that  the  consume!  is  awace 
of  the  _se  of  irradiation.  If  we  don't  laCel  the  ptodi.cts,  the 
>    will    bftcome   the    lack   of    labeling   and   not    the   advantages   of 

1    am   an   original   co-sponsor   of    H.R.    696,    introd.ced   by   Mr, 
ison,      I    believe   we   have   the   departments    involved    in   that 

frns   with   the   bill.      However,    I    wov-ld   hope    that   we   co-Id   take 

legislation,    early   next    year.      Mr.    Morrison   will    hove   more    to 
)n    that    iss;,e   and   his   wishes    in    regards   to   moving    that 

once   again,    thank   you   Cot   calling    this   hearing.      Judging 
the   witness    list,    I   think   we  will    hear    from   all   sides   of    the 
liation    issue   and    look   forward    to   that. 
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Mr.  Bedell.  Thank  you  very  much,  Mr.  Roberts.  Mr.  Morrison. 

OPENING  STATEMENT  OF  HON.  SID  MORRISON,  A  REPRESENTA- 
TIVE IN  CONGRESS  FROM  THE  STATE  OF  WASHINGTON 

Mr.  Morrison.  Thank  you,  Mr.  Chairman. 

First,  Mr.  Chairman,  I  want  to  thank  you  and  our  ranking 
member,  Mr.  Roberts,  for  these  hearings,  for  proceeding  with  this 
particular  subject  at  this  time.  We  had  talked  earUer  in  the  year, 
and  this  came  right  after  the  farm  bill,  and  you  have  certainly 
been  true  to  your  word. 

Food  irradiation  has  been  around  for  many  years.  I  have  done  a 
little  reading  back  into  the  past  to  find  in  1920  that  its  effects  on 
insects  were  first  noted.  Most  of  the  work,  as  Senator  Harkin  has 
indicated,  came  following  World  War  11,  but  I  think  it  is  a  technol- 
c^y  whose  time  has  now  come,  and  its  impact  technically  as  post- 
harvest  treatment  could  be  revolutionary.  In  fact,  I  think  we  could  . 
say,  Mr.  Chairman,  that  the  subject  of  today's  hearing  could  be  the 
most  signiflcemt  development  in  food  preservation  and  processing 
since  the  introduction  of  canning  and  freezing  in  the  last  century. 

Irradiation  kills  undesirable  biological  elements  that  contami- 
nate food  without  seriously  eroding  the  food's  nutritional  value,  re- 
tards spoilage,  keeps  food  fresh  and  more  natural  tasting. 

Mr.  Chairman,  I  happen  to  have  a  couple  of  samples  here  of  two 
hamburger  buns  made  on  the  same  day,  one  with  irradiated  flour, 
which  was  approved  a  number  of  years  ago,  emd  the  one  on  this 
side,  Mr.  Roberts,  is  the  one  made  with  regular  flour,  and  we  can 
see  this  was  about  almost  2  years  ago  these  were  produced.  So  it 
does  have  some  very  highly  desirable  effects  in  a  number  of  ways. 

Its  most  immediate  application  is  as  a  substitute  for  postharvest 
chemical  pesticides.  Besides  being  an  attractive  alternative  to  EDB 
and  other  fumigants,  low  doses  of  gamma  radiation  eliminate  trich- 
inosis in  pork,  stop  the  medfly  in  citrus  fruits  and,  of  particular  in- 
terest to  me,  kill  the  codling  moth  in  apples  and  cherries.  Irradia- 
tion also  destroys  botulinum  in  red  meats,  poultry,  and  fish  and  ex- 
tends the  shelf  life  of  highly  perishable  fresh  fruits,  vegetables,  and 
grains.  The  process  can  prevent  sprouting  in  potatoes  and  onions 
and  delay  the  ripening  of  fruits  such  as  bananas,  mangoes,  toma- 
toes, pears,  and  avocados.  It  has  even  been  used  to  increase  the 
juice  yield  of  wine  grapes. 

Given  all  these  potential  applications,  it  is  no  wonder  that  food 
irradiation  has  attracted  substantial  attention  from  farmers,  food 
processors,  exporters,  an  infant  irradiation  industry,  regulatory 
bodies,  and  the  public. 

I  am  pleased,  Mr.  Chairmim,  that  the  1986  budget  passed  by  this 
Congress,  even  with  all  the  fiscal  restrtdnts  on  us,  included  $5  mil- 
lion under  the  category  of  food  irradiation  for  the  first  time  for  the 
work  that  we  believe  should  be  done  for  demonstration  of  this  tech- 
nology, and  I  have  just  seen  this  morning  a  letter  to  the  Depart- 
ment of  Energy  from  the  Appropriations  Committee  fisking  that 
the  $5  million  be  extended  to  $7  million  to  cover  the  important 
products  that  are  included. 

A  separate  pork  irradiation  petition  vtas  approved  by  the  Food 
and  Drug  Administration  this  past  summer,  emd  the  agency  is 


,y  Google 


here,  and  I  believe  they  are  on  the  threshold  of  approving  low-dose 
food  irradiation  application  for  fresh  fruits  and  vegetables. 

So  these  are  timely  hearings  and  give  us  a  chance  both  to  look  at 
irradiation  as  a  process  and  consider  legislative  reforms.  The  sub- 
ject of  today's  hearing  is  one  of  those  proposed  legislative  reforms, 
H,R,  696,  a  bill  introduced  with  the  help  of  many  of  you  back  in 
January. 

The  l^islation's  Eiim  is  to  adviince  the  cause  of  consumer  and 
commercial  acceptance  of  food  irradiation.  Although  I  recognize 
that  both  USDA  and  FDA  have  reservations  about  some  of  the 
bill's  provisions,  I  regard  the  bill  as  a  rough  cut,  and  I  welcome  and 
encourage  refinements,  particularly  as  they  relate  to  the  proposed 
Joint  Operating  Commission.  I  believe  these  hearings  will  lay  the 
foundation  for  further  consideration  and  ultimate  approval  of  this 
bill. 

I  want  to  clarify  one  point,  however,  about  a  misunderstanding 
about  the  legislation.  H.R.  696  does  not  undermine  the  current  au- 
thority of  the  Food  and  Drug  Administration  to  require  labeling  of 
irradiated  foods.  Mr.  Chairman,  I  would  ask  at  this  point  to  submit 
for  the  record  a  letter  from  the  Food  and  Drug  Administration  to 
Congressman  Panetta  in  response  to  his  question  about  labeling,  in 
«^ch  they  very  clearly  responded  that  they  are  not  aware  of  any 
provisions  of  the  legislation  that  affect  Federal  food  irradiation  la- 
beling requirements. 

Mr.  Bedell.  Without  objection,  it  will  be  entered  in  the  record. 

rnie  letter  follows:] 


,y  Google 


DETAITMENTOF  HI 


,y  Google 


Ptgt  i  -  The  Honoribic  Leon  E.  PanetCi 
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Mr.  Morrison.  In  fact,  the  issue  of  labeling,  of  course,  has  been 
kicked  around  quite  a  little,  and  I  am  sure  the  number  of  months 
that  the  Food  and  Drug  Administration  has  taken  in  moving  for- 
ward their  proposal  for  low-level  treatments  probably  have  re- 
volved around  the  question  of  labeling  and  what  should  be  done, 
find  it  is  my  feeling  that  they  probably  will  include  some  sort  of  a 
reasonable  labeling  provision. 

We  have  a  number  of  witnesses  today,  and  I  commend  you  and 
your  staff,  Mr.  Chairman,  for  putting  together  all  the  groups  that 
are  here.  I  look  forward  to  hearing  all  of  these  views  expressed  by 
the  variety  of  witnesses.  While  I  suspect  there  will  be  some  dis- 
agreements, I  believe  we  all  share  a  common  objective  to  insure 
that  we  provide  the  consumer  with  safe  and  wholesome  foods. 

Mr.  Chairman,  I  have  one  other  item  I  would  like  to  submit  for 
the  record,  a  handout  of  studies  on  the  safety  of  food  irradiation, 
which  will  react  to  some  of  the  thoughts  that  are  going  to  be  ex- 
pressed, I  am  sure,  today  since  we  have  heard  them  before.  I  be- 
lieve that  should  be  part  of  the  record  as  well. 

Mr.  Bedell.  Without  objection,  it  will  be  entered  in  the  record 
with  your  prepared  statement. 

Mr.  Morrison.  I  thank  you  for  this  opfwrtunity  to  make  this 
opening  statement. 

[The  prepared  statement  of  Mr.  Morrison  follows:] 
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OPENING  STATEFtKT  OF  THE 
HONORABLE  SIO  MORRISON 
ON  FOOO   IRRADIATION 

The    Subcommittee  on  DEPARrMENT  Operations,  Research. 
AND  Foreign  Agriculture 
November  18-  1985 


Good    Morning,  Mr.  Chairman.     First,   I  commend  you  for  holding 
these   important  hearings.     i  have  taken  a  very  active  interest  in  fooo 
irradiation,   and  i  appreciate  this  opportunity  to  discuss  fully,  in  an 
open  hearing-   the  fooo  irradiation  preservation  process, 

Food     irradiation  is  a  technology  whose  time  has  come.     Its  impact 

AS   A   POST-HARVEST   TREATMENT   COULO   BE    REVOLUTIONARY.       In   FACT.    FOOO 

irradiation    could  be  the  most  significant  development  in  fooo 
preservation  and  processing  since  the  introduction  of  canning  and 
freezing    in  the  last  century. 

Food  irradiation  kills  undersirable  biological  elements  that 
contaminate  food  without  seriously  eroding  the  food's  nutritional 
value.       it   retards  spoilage  and  keeps  food  fresh  and  more  natural 

TASTING.  Its   most    IMMEDIATE   APPLICATION    15   AS   A   SUBSTITUTE   FOR 

POST-HARVEST    CHEMICAL   PESTICIDES.      BESIDES   BEING   AN   ATTRACTIVE 
ALTERNATIVE    TO   EDB   AND   OTHER   FUMI6ANTS.    LOW   DOSES   OF    GAMMA   RADIATION 
ELIMINATE    TRICHINOSIS    IN   PORK,    STOP    THE   MEDFLY    IN   CITRUS   FRUITS   AND, 
OF    PARTICULAR    INTEREST   TO  ME.    KILL    THE    CODLING   MOTH    IN   APPLES   AND 
CHERRIES.        IRRADIATION   ALSO   DESTROYS    BOTULINUM   AND   SALMONELLA    IN   RED 
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MEATS.  POULTRY.  AND  FISH  AND  EXTENDS  THE  SHELF  LIFE  OF  HIGHLY 
PERISHABLE  FRESH  FRUITS.  VEGETABLES.  AND  GRAINS.   ThE  PROCESS  CAN 

prevent  sprouting  [n  potatoes  and  onions  and  delay  the  ripening  of 
fruits  such  as  bananas,  mangoes.  tomatoes.  pears,  and  avocados.  it 
has  even  been  used  to  increase  the  juice  yield  of  wine  grapes. 

Given  all  these  potential  applications-  it's  no  nonder  that  food 
irradiation  has  attracted  substantial  attention  from  farmers,  food 

processors,  EXPORTERS.  AN  INFANT  IRRADIATION  INDUSTRY.  REGULATORY 
BODIES,  AND  THE  PUBLIC.   THE  FDA  I S  ON  THE  THRESHOLD  OF  APPROVING 
LOW-DOSE  FOOD  IRRADIATION  APPLICATIONS  FOR  FRESH  FRUIT  AND  VEGETABLES. 
A  SEPARATE  PORK  IRRADIATION  PETITION  MAS  APPROVED  BY  FDA  THIS  PAST 

SUMMER.  These  timely  hearings,  given  ull   this  interest,  grant  us  an 

OPPORTUNITY  TO  REVIEW  THE  PROS  AND  CONS  OF  FOOD  IRRADIATION  AND 
CONSIDER  POTENTIAL  LEGISLATIVE  REFORMS. 

One  of  these  legislative  approaches  is  H.R,  696.  a  bill  I 
introduced  back  in  january,  i'm  pleased  that  a  majority  of  this 
subcohfilttee.  including  the  distinguished  chairman  and  ranking 
Republican  Member,  have  sponsored  this  bill.  Tke  legislation's  aim  is 
TO  advance  the  cause  of  consumer  and  commercial  acceptance  of  food 
irradiation.  Although  I  recognize  that  both  USDA  and  FOA  have 

reservations  about  some  of  the  bill's  provisions,  I  REGARD  THE  BILL  AS 
A  ROUGH  CUT,  AND  I  WELCOME  AND  ENCOURAGE  REFINEMENTS.  PARTICULARLY  AS 
THEY  RELATE  TO  THE  PROPOSED  JOINT  OPERATING  COMMISSION.   I  HOPE  THESE 
HEARINGS  WILL  LAY  THE  FOUNDATION  FOR  FURTHER  CONSIDERATION  AND 
ULTIMATE  APPROVAL  OF  THIS  BILL. 

I  MUST  CLARIFY  NOW,  HOWEVER,  A  MISUNDERSTANDING  ABOUT  MY  PROPOSED 
LEGISLATION.   H.R.  696  DOES  NOT  UNDERMINE  THE  CURRENT  AUTHORITY  OF  THE 
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Food  and  Drug  Administration  to  require  labelling  of  irradiated  foods. 
It  has  never  seen  my  intent  to  ban  labelling.  I  believe  the  consumer 

HAS  THE  RIGHT  TO  KNOW  IF  THE  FOOD  HAS  BEEN  IRRADIATED,  AND  I  AM 
TROUBLED  BY  CHARGES  THAT  MY  BILL  IS  ANT  I -LABELLI NG.   THE  BILL  IS.  IK 
FACT-  LABEL  NEUTRAL. 

We  have  a  bevy  of  witnesses  today  REPRESENTING  THE  COMMODITY 
ASSOCIATIONS.  THE  SCIENTIFIC  COMMUNITY.  AND  CONSUMER  ACTIVIST 
organizations.   I  LOOK  FORWARD  TO  HEARING  ALL  THE  VARIOUS  VIEWS 
EXPRESSED  BY  THESE  WITNESSES  ON  FOOD  IRRADIATION.    WHILE  I  SUSPECT 
THAT  THERE  WILL  BE  SOME  DISAGREEMENTS,  I  BELIEVE  WE  ALL  SHARE  A  COMMON 
OBJECTIVE:  TO  ENSURE  THAT  WE  PROVIDE  THE  CONSUMER  WITH  SAFE  AND 
HHOLESOHE  FOODS. 

Thank  you,  fte.  Chairman. 
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STU>IES  OH  THE  StfTTt  OF   FOOD   IMWDIATION 

Nmonber   18,    1985 


Those  who  question  the  safety  and  iihol  esonenest  of   food 

foce  of  the  vast  consensu*  of  studies  conflralng  the  safety  of  food 
Irradiation.  These  adverse  studies  used  questfonable  methodol ogv, 
have  not  been  replicated,   and  have  been  discounted  by  peer  reviews. 


ting  Irradia 


Specifically: 

The    Indian   Study 


The  study  oas  done  o 


•     Other  studies  are  critical   of  the  Indie  Bettiodologv- 

study    In   the   Journnl   ai   Nucl ear   Agrlrul tural    BTol ogy   c 
that  the   Indie   study   mbs   "not   designed  Hell"   and   the  r 


It! 

JnurnnI   al   Food   and  Co^int ] r   TtP('^°'°flY      '9^6 

T^hnlrBl    Report  Ssclas  fli  UlB    Intgrnatlonal    Pro|ect 

Id  the  Field  af  faofl    Irmfllatlon      I  977 

Jpurnal   ^   Ton reol ogy      1977   (letter) 

jounral    Ql  £sS^  BDi    Cosmn-f  It    TiT»1rn1ngv       I  9S1 

Jp.lnJ  BU3  Isitacl  CcimltTeg  Report      I  976 
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RustTan  Stud  las 

Tm)  1970  Russian  studies  claimed  that  li 
■slltiss  occurred   In  ahlte  rats  oho  wer 
fish. 

•  Tb*  studlas'  mthodol ogy  was  quksllonable.     Ths  [rradlsted 
uople  aas   stored   for   2  morttis   ot   relatively   Mgh 
tBiparatures.      The  control    sonplo    (non-lrradtated   food)   was 

•  A  p— r  ravleif  quaitlonad  the  Russian  stiidles.     The  Hatick 
laboratories   coMntssloned   a  review    In   th*  early   197Q<s.      The 
conclusion  of  the  revlei  was  that  the  Russian  studies  did  not 
■eet  nodern   diet   stnndards  and   that   the  results  Hera   not 
statistically   significant. 

e     The  Joint  Expert  Cnnlttaa  specifically  refuted  the  studies. 
Th«  International   FAO  and  WHO  Expert  Coimlttee  concluded  that 
the  aork  of  the  Russian  studies  was  "so  poorly  done  that  It 
should  never  have  bean  reported  In  the  I Itarature".      (Journal 
at    Inijmtrlnl     [f{tlllft|pp  Tachnol  ofly    I  985 1 

•  Subsequent  Russian  studies  support  ttie  safety  of  food 
Irratflatlon.     Four  separate  studies  reported  In  the  Rutslan 

Journal   sit   Prop  rosy  PI  tan  I  ya   (1973,    1977   and   tuo   In   1981) 
afflneed  that  food  Irradiation  Is  safe  and  wholesana  and  that 
prior  studies  were  not  supportable. 
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Af  I  attain   Studies 

Some   studies   performed    In    India   and   the 
J  Irradiation  result*  In  ttie  creation  of    I 

Responses : 

•  The  India  study's  ■wthodologv  "^  <|wntlonabla.     A  1981   jcaurnwl  at  Food 
Srlanfo  article  criticized  this  study  because  tlie  Irradiated  wheat  was 
heot   sterilized.      It  vas   Ihe  heat   starll Izatlon,    not   the   Irradiation, 
that   cau»ed   the  atlatoxln   production. 

•  Other  ttudles  refute  the  aflatoxin  conclusion.     See  AppI egate  and 
Chlpley    In   Pou 1 1 ry   Science.    I97S!   BuMerman,    Bornnart,    and  Hartung    In 
the   Joiirniil   al  food   Sclercp.    I973j   and  GuMbOt   In  £flQd   Irradiation. 
1970, 

•  The  adverse  studies  don't  repllcats  actual   use  conditions.      In  the 

leading  United  States  oflatoxin  study,  the  mold  spores  were  Irradiated 
In  aqueoos  suspension,  then  Inoculated  Into  grain.  Under  proposed  FDA 
regulations,  however,  grain  ulth  any  mold  present  would  be  Irradiated 
after  harvest.  Thus,  concludes  the  FOA,  "the  study  does  not  replicate 
actual    use  conditions".      (40  Federal    l^f^ter   ;T17,    February   14,    19841 
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Canadian     I  aboratory   studies   reported   in   1961    gnd   1963   were  abte   to  produce 
Incraese     In     -Hie   redlatlon  resistance  of  a  bacterial    strain.     These  studtas 
tu  tha    concern    that  food  Irradiation  mav  create  mutations  of  radiation 
mhtent    foods. 


Th*»a    s-^u(ll•s  are  not  practical.     The  foods  were  Irradiated  JBJ  timet. 
Af-f-er    -t^s-t  inanY  treatments  of  any  process,   a  certain  resistance  iiould 
star+    -fro    b«   seen.  Foods  In  the  ccmnerclal    sector  ■III   not  be  Irradiated 
B4    tines. 

>     llBsul't-s    ar*  not  unique.     Even  witti  these  mul  tl-lrrsdlatlons,    no  mutated 
radla'I'lon   resistance  uai  found  to  yield  a  greater  resistance  than 
na-tural  ly    occurring  organisms.    (Journal   at    Indu^trliil     Irradiation 
T^H»nl  OQV.    1985) 
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HTce  Fed  Irradtatad  Chtcken  Stydy 

An   AnarlcBn  study  reported  Pn  1 9M,  Involvtng  the  feeding  of  radiation 
sterti lied  chicken  to  mice,  resulted  In  questions  requiring  toxicologtcal 
Interpretation.   This  study  Is  referred  to  as  the  Raltech  study. 

Responses! 

•  The  40S«   laval    nas   high.     The   dose   level     In  the  Raltech   study   nos  about 
S.9  Hegarads,   a  dose  ?9  tlpnes  higher  than  the  dose  level    no*  being 
considered  by  FDA  for  approval.      Even  the  supervlser  of  the  Raltech 
study   agrees   that  this   high   dose   study   only   confirms  the   safety  of 
Ion-dose   food    Irradiation   applications. 

•  Pmt  Ravlea  disnisses  the  study.     At  the  FDA's  request,   the  National 

Toxicology   Progran   this  past   spring  conducted  a   peer   revlen   of   the 
Raltech  study.     The  conclusion  of  the  revlea:   no  pathological   effects 
from  food   Irradiation     were   found.      The  FDA   futher   concluded:   "the 
NTP's  Board  of  Scientific  Counselors  concluded  that  the  available  data 
did   not  allow   the  study   [the   Raltech   study]  to  be   categorlied   as 
demonstrating   a   carcinogenic   response.      The  agency   has   reviewed   all 

I  Including  the  Raltech  study,   showed  treatment-related  effects  that 

■out d  preclude  approving  [low-dose  food   Irradiation  applications]." 
<50  Federal    Register   24190,    Jure   10,    1965) 
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Mr.  Beobll.  Thank  you,  Mr.  Morrison,  and  thank  you  for  your 
leadership  in  this  area. 

Mr.  Brown  held  hearings  on  this  subject  in  the  last  Congress  and 
has  been  very  active  on  this  issue.  We  appreciate  all  you  have  done 
as  well,  George. 

We  next  mil  hear  from  the  Department  of  Agriculture,  ft-om 
Don  Houston,  the  Administrator,  Food  Safety  and  Inspection  Serv> 
ice,  U.S.  Department  of  Agriculture. 

STATEMENT  OF  DONALD  L.  HOUSTON,  ADMINISTRATOR,  FOOD 
SAFETY  AND  INSPECTION  SERVICE,  U.S.  DEPARTMENT  OP  AG- 
RICULTURE, ACCOMPANIED  BY  WILLIAM  HELMS,  ASSOCIATE 
DEPUTY  ADMINISTRATOR,  PLANT  PROTECTION  AND  QUARAN- 
TtSE,  ANIMAL  AND  PLANT  HEALTH  INSPECTION  SERVICE; 
HAROLD  REUBEN,  DEPUTY  ASSISTANT  GENERAL  COUNSEL; 
AND  TERRY  B.  KINNEY.  ADMINISTRATOR,  AGRICULTURAL  RE- 
SEARCH SERVICE 

Mr.  Houston.  With  me  today  is  Mr.  William  Helms,  Associate 
Director  for  Plant  Protection  and  Quarantine  for  the  Animal  and 
Plant  Health  Inspection  Service,  Mr.  Hal  Reuben  from  our  General 
Counsel's  Office,  and  Dr.  Terry  Kinney,  Administrator  of  the  Agri- 
cultural Research  Service. 

Thank  you  for  the  opportunity  to  testify  on  H.R.  696,  which  pro- 
vides for  Federal  coordination  for  continued  development  and  com- 
mercialization of  food  irradiation  through  the  establishment  of  a 
Joint  Operating  Commission  for  Food  Irradiation  in  the  Depart- 
ment of  Agriculture. 

Let  me  generalize  by  saying  that  we  recommend  sections  3  and  4 
be  amended  to  take  into  account  the  responsibilities  of  the  Secre- 
tary in  administering  the  Fcxleral  Meat  Inspection  Act,  the  Poultnr 
Products  Inspection  Act,  and  the  Egg  Products  Inspection  Act.  We 
oppose  section  6  on  the  basis  that  coordinating  mechanisms  are  al- 
ready in  place,  and  a  new  layer  of  authority  is  unnecessary. 

Turning  to  research  activities,  USDA  has  conducted  research  on 
food  irradiation  for  more  than  30  years.  That  research  has  involved 
the  use  of  low-dose  irradiation  of  up  to  100  kilorads  as  a  quarantine 
treatment  for  insects  in  place  of  chemical  fumigants  and  for  the 
control  of  trichinae  in  pork;  the  use  of  medium  doses  of  between 
100  kilorads  and  1  megarad  for  the  control  of  microorgfuiisms  for 
pasteurization;  and  the  use  of  high  doses  above  1  m^arad  for  steri- 
lizing foods. 

On  February  14,  1984,  the  Food  and  Drug  Administration  [FDA] 
issued  a  propraed  rule  to  permit  the  use  of  food  irradiation  at  doses 
of  up  to  100  kilorads  for  inhibiting  the  growth  and  maturation  of 
fresh  f^i^ts  and  vegetables  and  for  disinfestlng  foods  of  insects.  The 
proposal  would  also  permit  the  use  of  irradiation  to  disinfest  spices 
rf  microbes  at  doses  not  to  exceed  3  megarads,  or  3,000  kilorads. 
We  expect  FDA  to  issue  a  final  rule  on  the  proposal  soon. 

With  the  loss  of  ethylene  dibromide  as  a  fumigant  £md  the  cur- 
rent lack  of  acceptaUe  chemical  alternatives,  it  is  becoming  more 
a^iarent  thrt  radiation  treatment  of  certain  commodities  may  play 
an  increasingly  important  role  in  tUlowing  their  continued  move- 
ment   in    national    and    international    commerce.    Accordingly, 
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USDA's  Agricultural  Research  Service  [ARS]  has  expanded  its  re- 
search program  in  anticipation  of  an  FT)A  ruling.  ASS  is  concen- 
trating on  selected  fruits  and  determining  the  radiation  dosage  nec- 
essary to  provide  quarantine  security. 

Insect  pests  and  commodities  under  investigation  are  the  Carib- 
bean fruit  fly  in  mangoes,  grapefruits,  oranges  Euid  tangerines  from 
Florida;  the  Mexican  fruit  fly  in  mangoes,  grapefruits,  oranges,  and 
tangerinet  from  Texas;  the  West  Indian  fruit  fly  in  mangoes  from 
Mexico;  the  codling  moth  in  apples  and  walnuts  from  Washington 
and  California;  and  the  cherry  fruit  fly  in  cherries  from  Weishing- 
ton.  We  expect  to  complete  these  projects  by  the  fall  of  1987. 

Results  of  the  research  can  also  be  used  to  control  pests  on  com- 
modities from  other  areas,  such  as  the  Caribbefui  fruit  fly  in  man- 
goes from  Haiti  and  Puerto  Rico  or  the  Mexican  fruit  fly  in  man- 
goes from  Central  America. 

Much  of  USDA's  irradiation  research  has  been  with  papayas. 
That  work  has  shown  that  irradiation  has  definite  advantages  over 
chemical  fumigation  or  vapor  heat  treatment  of  papayas  because: 
One,  it  is  much  more  efficient  and  can  be  a  continuous  process; 
two,  it  ensures  complete  disinfestation;  three,  unlike  many  fumi- 
gants,  it  leaves  no  residue  on  the  fruit;  four,  it  prolongs  the  shelf 
life  of  fruit  by  delaying  ripening,  unlike  fumigation  and  vapor  heat 
treatment,  which  tend  to  accelerate  ripening;  and,  five,  in  the  long 
run  it  would  produce  a  cleaner  environment  because  a  smaller 
volume  of  pesticides  could  be  applied  to  the  preharvested  fruit  crop 
if  irradiation  were  used  for  quarantine  treatment. 

Research  on  radiation  treatment  for  the  Mediterranean,  oriental 
and  melon  fruit  flies  found  in  Hawaiian  papaya  was  completed  sev- 
eral years  ago.  We  will  begin  studies  of  other  commodities  as  soon 
as  possible. 

USDA  research  in  medium-dose  tmd  high-dose  food  irradiation: 
Bacterial  contamination  of  meat  and  meat  products  can  be  reduced 
at  irradiation  doses  between  100  and  600  kilorads.  Studies  are  un- 
derway to  determine  optimum  exposure  regimes  for  extending  the 
shelf  life  of  meat  and  poultry,  reducing  microbial  spoilage,  and  re- 
ducing or  eliminating  food  poisoning  bacteria. 

Stenllzation  of  food  with  high  doses  of  irradiation  has  been  in- 
vestigated for  many  years  by  the  Department  of  Army  and  USDA. 
In  1980,  the  Army  transferred  to  USDA  its  programs  related  to  the 
irradiation  of  meats,  Including  data  generated  from  completed 
work.  This  data  euid  the  results  of  wholesomeness  studies  of  pre- 
cooked irradiated  chicken  were  delivered  to  FDA  on  Mfux^h  30, 
1984.  FDA  Indicated  that  it  would  review  the  data  for  its  relevance 
to  other  proposed  uses  of  irradiation  and  food  preservation.  Future 
USDA  research  will  concentrate  on  low  doses  of  irradiation  studies 
for  quarantine  treatment,  medium  dose  studies  for  determining  the 
relative  susceptibility  of  bacteria  to  irradiation  and  the  effect  of  ir^ 
radiation  on  food  quality. 

Thus  far,  USDA  research  suggests  that  irradiation  could  be  suc- 
cessful as  a  commercial  treatment  to  stop  the  spread  of  exotic 
pests.  The  Department  believes  that  irradiation  as  a  quarantine 
treatment  has  great  potential  for  permitting  the  movement  of  sev- 
eral commodities  in  international  and  national  commerce.  Particu- 
lar^ atbvctive  is  its  lack  of  potentially  adverse  effects  on  the  envi- 
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ranment.  If  low-dose  irradiation  is  approved  for  use  on  tiniits  and 
vegetables,  USDA  will  move  as  rapidly  as  possible  to  establish 
treatment  schedules.  USDA's  Animal  find  Plant  Hesilth  Inspection 
Service  [APHIS]  would  establish  treatment  schedules  based  on  AES 
leeearcb. 

Wfaile  we  are  prepared  to  move  {ihead  quickly  if  FDA  approves 
the  use  of  low-dose  irradiation  on  fruits  and  vegetables,  an  ap- 
lODved  treatment  schedule  for  papayas  is  the  only  one  that  USDA 
could  implement  immediately.  More  work  is  required  for  the  treat- 
ment of  apples  and  walnuts  for  codling  moths  and  of  citrus  for  var- 
ious kinds  of  fruit  flies.  In  addition,  before  irradiation  is  used  on  a 
large  commercial  scfile,  industry  needs  to  be  convinced  that  the 
pioccoo  can  work.  While  some  in  industry  have  already  invested  in 
developing  irradiation  treatment,  demonstrations  are  need^  to 
show  even  larger  groups  that  irradiation  is  feasible  as  a  quarran- 
tine  treatment. 

Mr.  Chairman,  I  know  my  time  is  up,  but  in  about  2  minutes  I 
can  complete  this  testimony. 

Mr.  MoRBisoN.  Mr.  Chairman,  I  might  ask  Mr.  Houston  be  given 
the  extra  time  since  he  is  making  a  presentation  for  several  agen- 
dee  at  one  time. 

Blr.  Bkdbll.  Is  there  objection?  If  not,  you  may  proceed. 

Mr.  Houston.  USDA  considers  FDA's  July  22  approval  of  irra- 
diation of  fresh  pork  another  approach  that  FSIS,  as  a  public 
healtih  agency,  may  take  in  deeding  with  the  risk  of  human  trichi- 
nosis. Shortly  after  FDA's  action,  USDA  received  a  petition  from 
Radiation  Technolc^y  of  Rockaway,  NJ,  requesting  FSIS  approve 
the  use  of  irradiation  for  the  treatment  of  &esh  pork.  On  the  bfisis 
of  that  petition.  FSIS  b^an: 

One,  developing  a  Gnai  rule  adding  the  irradiation  of  fresh  pork 
to  the  list  of  food  additives  found  in  the  Federal  meat  inspection 
r^ulations — although  the  rule  will  be  final  when  published,  it  will 
[vovide  for  a  public  comment  period  after  publication; 

Two,  developing  interim  guidelines  relating  to  plant  operating 
procedures,  the  safety  and  training  of  employees,  sanitation,  facili- 
ties, quality  control  programs,  emd  labeling;  and 

Three,  preparing  a  proposed  rule  that  will  outline  our  speciHc 
regulatory  autbority  and  the  direction  we  pro[>ose  to  take  in  devel- 
flfnn^  long-term  procedures  and  policy  relating  to  the  r^ulation  of 
irradiation.  I  want  to  emphasize  that  the  final  rule  which  is  devel- 
oped as  a  result  of  Ibis  phase  of  rulemaking  may  modify  the  inter- 
im guidcdinee. 

A  workable  irradiation  inspection  program  should  be  in  place 
riiortly  after  the  first  of  the  year.  Under  the  guidelines,  every  irra- 
diatkm  plant  will  have  to  submit  a  quality  control  program  to  FSIS 
for  approval  before  it  may  irradiate  pork. 

U^A  inspectors  will  monitor  critical  control  points  identified  in 
quality  control  programs  to  verify  that  the  irradiation  process  is 
being  api^ed  correctly. 

In  addition  to  FSIS  requirements  concerning  facilities,  equip- 
Bwnt  and  sanitation,  irradiation  facilities  must  comply  with  the  re- 
quirements of  certain  other  Federeil  agencies  before  a  grant  of  in- 
spection is  issued.  Other  Eigendes  are  the  Nuclear  Regulatory  Com- 
-  '  " —    the  Occupational  Safety  and  Health  Administration  and 
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the  Environmental  Protection  Agency.  USDA  will  work  closely 
with  these  other  Federal  agencies. 

Another  important  component  of  the  interim  guidelines  will 
focus  on  wholesale  and  retail  labeling  of  irradiat«d  pork  producte. 
With  regard  to  wholesale  labeling,  irradiated  products  in  cotnmer- 
cial  distribution  channels  must  be  clearly  labeled  as  irradiated. 
This  labeling  must  be  maintained  at  every  stage  of  distribution  to 
prevent  the  possible  reirradiation  of  foods.  For  retail  labeling,  we 
will  require  that  irradiated  fresh  products  bear  a  label  statement 
to  that  effect.  Processed  meat  products,  which  are  so-called  second- 
generation  foods,  may  contain  various  amounts  of  meat  and  other  < 
ingredients.  Therefore,  we  are  considering  the  need  for  processed  , 
products  made  from  irradiated  pork  to  bear  a  label  statement  that 
ingredients  have  indeed  been  irradiated.  We  are  aware  there  may 
be  a  level  of  irradiated  ingredients  that  would  be  so  insigniflcant  as 
to  not  require  labeling. 

Mr.  Chairman,  in  closing  let  me  say  that  in  addition  to  develop- 
ing methodology  for  use  by  agricultural  industries,  USDA's  proper 
role  in  the  development  of  a  new  technology  includes  ensuring  that 
all  safeguards  have  been  identified  for  consumer  protection  snd 
product  qusdity.  USDA  will  continue  its  research  efforts  and  will 
continue  to  develop  regulatory  programs  and  provide  technical  in- 
formation on  irradiation  to  industry  and  consumers. 

This  completes  USDA's  testimony,  Mr.  Chairman.  My  colleagues 
and  I  will  be  happy  to  answer  any  questions  you  or  other  members 
may  have. 

[The  prepared  statement  of  Mr.  Houston  appears  at  the  conclu- 
sion of  the  nearing.] 

Mr.  Bedell.  Thank  you  very  much. 

Mr.  Morrison. 

Mr.  MOBRISON.  Thank  you. 

Mr.  Houston,  I  notice  in  your  comments  you  have  suggested 
amendments  be  offered  so  you  bring  the  acts  which  you  administer, 
meat  products,  poultry  products,  egg  products,  so  they  too  would 
reference  a  change  as  far  as  irradiation  we  are  proposing  as  far  as 
the  Food  and  Drug  Administration  is  concerned.  Is  that  accurate? 

Mr.  Houston.  That  is  accurate,  yes,  sir. 

Mr.  MoRKisoN.  Your  feeling,  while  those  acts  reference  back  to 
section  409(b),  which  we  specifically  reference  in  the  bill  H.R.  696 
that  is  not  adequate  and  you  want  it  very  definitely  clarified  that 
you  continue  to  have  authority  over  these  processed  products? 

Mr.  Houston.  Yes;  we  look  upon  it  as  conforming  language. 

Mr.  Morrison.  I  just  wtmt  to  comment,  Mr.  Chairman,  that  we 
have  absolutely  no  opposition  at  all  to  the  request  made  by  USDA. 
These  are  important  safety  pn^ams  which  they  administer  and 
there  was  absolutely  no  intent  at  all  to  short  circuit  any  of  their 
processes. 

Mr.  Chairman,  thank  you. 

Mr.  Bedbll.  Mr.  Brown. 

Mr.  Bbown.  I  don't  think  I  have  any  questions  of  this  witness, 
Mr.  Chairman. 

Mr.  Bedkll.  Mr.  Morrison,  is  it  section  3  or  4  where  they  wanted 
the  change  made? 
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Hr.  MoKKzsoN.  Mr.  Chairman,  we  thought  that  had  been  ade- 
qfiately  haziciled  but  where  there  is  any  concern,  eis  Mr.  HouBt<m 
eipre^ed,  ^e  certainly  would  be  wilUng  to  make  the  modifications 
that  have  been  proposed. 
Mr.  B^DKu^.  Was  that  section  3  or  4?  He  objected  to  changes  in 
both  aectioiis  3  and  4,  is  that  right? 
Hr.  Houston.  Yes,  sir;  sections  3  and  4. 
Mr.  Bkdbl:!^  Does  this  take  care  of  both  of  those  concerns? 
Hr.  Houstozi,  can  you  tell  us? 

Mr.  Houston.  Yes;  If  we  would  amend  sections  3  and  4  as  we 
hare  desciribecl  in  the  testimony  and  with  the  lat^uage  that  we  will 
ntjie  available  to  the  committee  that  will  solve  t£e  problem. 
Hr.  BedelJ'-  No;  my  question  is,  since  Mr.  Morrison  has  agreed 
with  you  that  the  effort  is  not  to  take  away  the  authority  of  the 
Department,  do  sections  3  and  4  both  address  that  issue  or  do  they 
addreas  different  issues? 
Hr.  Houston.  They  address  that  issue. 

Hr.  Bedkll^  You  atso  oppose  section  6.  You  say  it  is  not  needed. 
Tour  testimony  says  the  Omce  of  Science  and  Technologv  Policy  is 
couideriiiK  a  Commission  on  Food  Irradiation,  As  I  understand  it 
jou  believe  "we  don't  need  section  6  because  the  Office  of  Science 
and  Technology  Poliqr  is  considering  that.  I,  for  one,  think  consid- 
ering is  quite  different  from  instituting.  Would  you  feel  we  should 
change  tnat  to  say  it  will  be  there  until  such  time  as  they  institute 
(odi  a  commission  or  do  you  feel  it  ou^t  to  be  deleted  r^iardlees? 
Hr.  Houston.  We  believe  it  should  be  deleted  r^ardless.  We  are 
ooKemeA  that  such  a  coordinating  mechanism  mandated  by  law 
takes  aw^ay  a  great  deal  of  flexibhty  that  may  be  needed  in  the 
future.  Irradiation  is  an  evolutioniiry  process  at  this  point,  and  I 
thinlr  y^B  need  to  remain  flexible.  I  don't  think  we  need  to  add 
mechanisms  that  are  going  to  create  more  costs  at  this  time  and 
fnxn  what  we  have  seen,  there  simply  isn't  the  need  for  this  kind 
of  mechanism. 

Mr.  MoKBisoN.  Mr.  Chairman,  if  you  will  yield  to  me,  I  would 
like  to  comment  only  on  that  so  we  bring  this  issue  completely  out 
in  the  open.  As  I  understand,  there  is  proposed  in  the  White  House 
a  coordinated  group  under  Mr.  Kwworth  as  the  Science  Adviser  to 
the  President.  That  is  just  &ie.  The  problem  is  that  I  am  not  so 
tore  it  vrill  exist  from  administration  to  administration  and  that 
was  the  reason  for  our  thinking  on  a  joint  operating  commission 
that  gets  together  for  meetings  on  a  r^ular  basis  the  people  from 
the  various  agencies  that  have  been  involved  in  food  irradiation. 
So,  that  was  our  thinking.  Again  though  we  are  choosing  to  be 
flodble  on  this  subject. 

We  don't  wemt  to  create  any  sort  of  bureaucratic  monster,  but  we 
did  include  consumer  representatives  as  well  as  tiie  representative 
from  each  of  the  ag^icies,  feeling  tiiat  that  mi^ht  have  the  abilify 
to  move  through  frcmi  administration  to  administration  as  opposed 
to  waiting  for  something  that  might  well  be  established  by  tlus  cur- 
rent administration. 

Bfr.  Bedeix.  I  think  probably  the  chairman  should  be  candid.  My 
experience  'th  I'  .  Keyworth  is  such  that  I  wouldn't  give  him 
anything.  I  i  i  very  bad  experiences  with  Mr.  Keyworth  in 
regard  to  t      on     l  Business  Administration  and  his  absolute  re- 
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fusal  to  obey  the  law.  I  think  we  ought  to  get  it  right  out  in  the 
open  that  he  refused  to  come  before  one  of  our  subcommittees  in 
the  Small  Business  Committee.  He  is  not  conforming  with  the  law 
as  the  Congress  passed  it  in  regard  to  a  small  business  issue. 

Mr.  Evans,  do  you  have  any  questions? 

Mr.  Evans  of  Iowa.  None. 

Mr.  Bedell.  Who  pays  for  the  supervision  of  this  process?  Do  the 
taxpayers  pay  for  that  or  is  there  a  charge  by  those  processors? 

Mr.  Houston.  No,  sir.  This  would  operate  under  the  Federal 
Meat  and  Poultry  Inspection  Program,  which  is  funded  through  the 
appropriations  process  with  the  exception  of  overtime  payments 
which  the  industry  pays.  Our  annueil  appropriations  is  in  the 
neighborhood  of  $365  million  a  year  and  we  collect  an  additional 
$30  to  $32  million  a  year  in  overtime  payments  from  the  industry. 

Mr.  Bedell.  Any  further  questions? 

Mr.  Roberts. 

Mr.  Roberts.  I  am  sorry  for  being  absent,  Mr.  Chairman.  Are  we 
in  the  business  of  having  questions  for  the  whole  panel  now  or  ia 
this  just  after  this 

Mr.  Bedell.  This  is  the  whole  panel. 

Mr.  Roberts.  Dr.  Kinney,  when  we  had  testimony  last  May  we 
were  talking  about  some  plan  which  in  regard  to  apples,  walnuts,  I 
think  the  fruit  fly  in  r^ard  to  grapefruit,  Mexican  fruit  fly  in 
regard  to  grapefruit  and  I  weis  wondering  if  you  could  give  us  a 
very  brief  update  on  those  activities  and  if  you  are  conducting  any 
further  research  into  the  use  of  this  process  on  stored  grain? 

I  might  as  well  toss  in  the  kitchen  sink  here  as  well.  You  indicat- 
ed at  that  time  you  were  redirecting  funds  toward  more  research. 
Could  you  give  us  an  update  with  those  numbers? 

Mr.  Kinney.  Mr.  Roberts,  I  would  flrst  of  all,  I  would  like  to 
submit  a  complete  summary  for  the  record,  but  I  have  here  this 
morning  Dr.  Jane  Robens,  who  is  on  our  National  Program  Staff 
and  she  could  give  us  a  more  detailed  brief  summary  of  what  we 
are  doing  now.  I  can  say  that  we  have  expanded  and  continued  our 
research  on  irradiation,  including  traditional  work  on  fruits. 

Mr,  Roberts.  In  the  interest  of  time,  Dr.  Kinney,  why  don't  we 
move  on  except  that  I  would  like  to  have  submitted  to  the  subcom- 
mittee where  we  are  in  regard  to  the  planned  research  at  that  time 
and  now  it  has  been  some  time  since  we  have  had  that  hearing.  I 
am  particularly  interested  in  the  use  in  regard  to  stored  grftin 
which  is  obvious,  being  from  my  county. 

[The  information  follows:] 

Dr.  Knntnr.  Reeearch  on  use  of  radistion  for  control  of  insects  on/in  frrain  was 
completed  many  years  ago  and  approved  for  commercial  um  by  FDA  in  the  6ff». 
Therefore,  we  Udned  our  emphasis  to  fruits.  The  research  for  the  melon  fly,  and  the 
Mediterranean  and  oriental  fruit  flies  in  Hawaiian  papaya  is  complete.  Currently, 
we  are  Inveating  $664,400  and  11  scientiste  for  use  of  radiation  as  a  quarantine 
treatment  method.  The  locations  where  research  are  being  conducted,  and  the  com- 
moditiee  and  peet  species  involved  are  as  follows:  Miami,  Florida— CariUiean  fruit 
fly  in  grapefruits,  oranges,  and  tangerines;  Weslaco,  Texas — Mexican  fruit  fly  in 
roangoee,  oranges,  tangerines,  and  grapefruits;  Yakima,  Washington — codling  moth 
in  apples,  and  cherry  fruit  fly  in  cherries;  and  Fresno,  California — codling  moth  in 
walnnta. 


,y  Google 


61 

Mr.  Roberts.  I  am  wondering  also  if  the  Department  has  taken 
on  the  issue  of  labeling  of  food  items.  If  anybody  would  like  to  re- 
spond to  that? 

Mr.  Houston.  Mr.  Roberts,  as  I  mentioned  in  the  testimony,  we 
will  have  a  pork  irradiation  program  on-line  shortly  after  the  first 
of  the  year.  As  part  of  our  interim  guidelines,  we  will  require  label- 
ing of  the  products  involved.  This  includes  those  products  that  are 
moving  in  wholesale  as  well  as  products  that  appear  at  the  retail 
level;  both  will  have  to  carry  some  kind  of  mention  that  they  have 
indeed  been  irradiated.  We  are  flexible  in  the  terminol(%y  being  re- 
quired at  this  time.  For  example,  it  might  be  labeled  "treated  to"" 
destroy  trichinae"  or  "irradiated"  or  "treated  with  irradiation." 
There  are  a  number  of  possibilities  that  could  be  used.  We  have 
these  as  part  of  our  interim  guidelines,  and  obviously  as  long  terra 
policy  is  develped  through  the  rulemaking  process,  there  could  be 
aome  changes.  But  that  is  our  position  at  this  time. 

Mr.  Roberts.  I  am  particularly  interested  in  the  consumer  reac- 
tion to  labeling  and  to  this  process  in  regard  to  consumer  accept- 
ance. Have  you  done  any  surveys  on  consumer  reaction  to  labeling? 
Has  that  been  considered? 

Mr.  Houston.  I  don't  recall  any  surveys  off  hand.  I  have  looked 
at  some  reports  which  would  indicate  that  there  is  growing  con- 
sumer acceptance  for  the  use  of  irradiation  as  an  alternative  to 
chemical  treatment.  There  are  some  surveys  conducted  by  the 
Good  Housekeeping  Institute  which  show  this.  That  being  the  case, 
we  believe  that  if  we  are  going  to  continue  to  have  that  acceptance, 
oonaumers  need  to  know  whether  the  foods  they  purchase  have 
been  irradiated.  I  think  if  we  do  otherwise  we  may  raise  feelings  of 
distrust  and  suspicion  about  the  use  of  irradiation. 

I  believe  we  are  at  a  crossroads.  It  looks  to  me  as  if  pork  is  going 
to  be  the  first  major  commodity  on  the  market  that  has  been  irra- 
diated, and  I  think  if  we  handle  it  poorly  we  could  set  back  the 
whole  process  for  quite  some  time.  I  suggest  we  be  open  and 
honest,  and  tell  consumers  what  is  occurring  and  give  them  a 
choice. 

Mr.  Roberts.  I  certainly  appreciate  your  comment  in  that 
r^ard.  I  am  afraid  if  we  don't  go  through  the  process  of  labeling, 
whether  it  be — I  have  a  suggestion  here,  ionized  for  your  protection 
is  one. 

We  have  international  symbol  here,  which  is  another  one.  If  we 
don't  do  this  right  with  full  public  disclosure  and  acceptance,  I 
think  the  issue  Uien  becomes  the  labeling  and  not  the  process,  and 
that  would  be  most  unfortunate. 
I  thank  the  chairman. 

Mr.  Bedell.  Mr.  Houston,  is  there  a  problem  if  you  reirradiate 
some  of  these  things?  Ete  you  have  any  indication  that  is  a  prob- 
lem? 

Mr.  Houston.  The  Food  and  Drug  Administration  has  set  limits 
rcgardii^  irradiation  of  pork  for  destroying  trichinosis.  It  is  be- 
tween 30  and  a  100  kilorads.  Obviously,  if  we  reirradiate  foods  then 
we  go  past  those  standards  which  PDA  has  set,  so  we  want  to  be 
sure  that  doesn't  occur  again. 
Mr.  Bedell.  What  problems  does  that  cause? 
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Mr.  Houston.  Well,  I  would  defer  to  the  FDA,  Bince  they  made 
the  sfifety  decision,^  but  eis  you  reirradiate  the  dosage  level  in- 
creases and  we  then  become  unsure  about  the  safety  data  support- 
ing irradiation  at  those  levels.  It  is  for  that  reason  they  have  put 
an  upper  limit  on  allowable  dosage  levels. 

Mr.  Bedell.  Have  there  been  tests  at  the  upper  levels? 

Mr.  Houston.  Yes.  I  would  prefer  to  defer  to  FDA,  who  will 
follow  me,  as  to  the  evaluations  they  made  in  making  safety  deter- 
minations. 

Mr.  Bedell.  OK. 

Any  further  questions? 

If  not,  we  appreciate  your  testimony  very  much.  We  may  be  con- 
tacting you  with  further  questions. 

STATEMENT  OP  FRANK  E.  YOUNG,  M.D.,  PH.D.,  COMMISSIONER. 
POOD  AND  DRUG  ADMINISTRATION,  PUBLIC  HEALTH  SERVICE. 
DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES,  ACCOMPA- 
NIED BY  SANFORD  A.  MILLER,  PH.D.,  DIRECTOR,  CENTER  FOR 
FOOD  SAFETY  AND  APPLIED  NUTRITION:  THOMAS  SCARLETT, 
CHIEF  COUNSEL;  AND  MR  NORRIS,  DEPUTY  COMMISSIONER 
Dr.  Yotmc.  I  would  like  to  introduce  on  my  left,  Dr.  Sanford 
Miller  who  is  head  of  the  Center  for  Food  Safety  and  Applied  Nu- 
trition; Mr.  Scarlett,  the  Genered  Counsel;  emd  Mr.  Norris,  my 
Deputy  Commissioner. 

We  have  studied  the  process  of  food  irradition  for  many  years  be- 
ginning with  1963,  when  FDA  approved  the  gamma  irrfuliation  for 
the  conserving  of  canned  bacon. 

I  have  listed,  in  appendix  B  of  my  prepared  testimony,  a  variety 
of  actions.  Suffice  it  to  say,  since  1979,  we  established  a  committee 
to  look  at  the  safety  of  irradiated  foods,  and  are  convinced  at  this 
time  that  under  the  100  kiiorad  level  that  the  process  is  safe  and  is 
a  very  important  consideration  for  a  substitute  for  some  of  tiie 
chemical  pesticides  at  this  time. 

We  have,  accordingly,  in  1981,  offered  an  opportunity  for  the  use 
of  irradiation  for  insect  infestation.  In  1983,  we  approved  the 
gamma  irradiation  for  microbial  decontamination  of  specific  spe- 
cies and  v^etables,  and  in  1984,  we  proposed  a  rule  in  ^e  Federal 
Register  in  regards  to  sprout  inhibition  and  shelf  life  extension  for 
fresh  fruits  and  vegetables. 

In  1984,  Edso,  we  Eunended  the  Food  Additive  Regulation  to  pro- 
vide for  the  safe  use  of  a  source  of  gamma  irradiation  to  control 
insect  infestation  and,  as  was  mentioned,  in  1985,  eiIso,  we  looked 
at  the  amending  for  the  Food  Additive  R^ulations  to  permit  the 
gamma  treatment  of  pork  to  control  trichmella  spiralis  infection. 
All  of  this  was  related  to  our  assumption  based  on  our  scientific 
evidence  that  that  was  a  safe  process. 

We  appreciate  the  opportunity  to  conunent  on  H.R.  696,  and  with 
tiie  exception  of  some  technical  issues  that  were  raised  and  some 
concern  as  addressed  in  my  testimony  to  be  sure  that  we  have  the 
continued  authority  to  deal  with  this  regulation,  we  feel  that  this 
is  a  bill  that  we  would  not  object  to  at  aU. 
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We  do  feel,  however,  that  the  Joint  Operating  Commission  is  a 
commisBioR  that  is  not  as  effective  at  this  time  for  three  m^or  rea- 
sons. 

First,  we  feel  that  the  flexibility  is  an  important  point. 

Second,  we  feel  that  at  this  time  of  diminishing  economic  re- 
source for  the  Federed  Government  that  this  would  eidd  an  undue 
burden  in  regard  to  the  cost  of  this  particular  Commission. 

And  third,  we  feel  that  it  would  be  appropriate  to  maintain  the 
flexibility  that  can  be  not  just  through  the  fix-it  type  committee 
through  OSTP,  but  other  mechanisms  in  which  we  could  work  to- 
gether. 

I  have  been  plesised  at  the  very  close  relationship  between  USDA 
and  FDA  as  we  have  explored  this.  We  have  worked  hand  in  hand 
and  w^e  do  not  feel  an  additional  commission,  respectfully,  would 
substantially  improve  that  cooperation. 

Mr.  Chairman,  in  view  of  the  number  of  panels,  I  will  cease  my 
informal  comments  here  and  be  delighted  to  answer  any  questions 
that  I  can. 

[The  prepared  statement  of  Dr.  Young  appears  at  the  conclusion 
trf'the  heanng.l 

Mr.  Bedell.  Thank  you  very  much.  Dr.  Young. 

Mr.  Roberts. 

Mr.  Roberts.  Yes.  Thank  you,  Mr.  Chairman. 

Dr.  Young,  what  is  the  FDA's  policy  on  the  labeling  of  this  proc- 

Dr.  Young.  We  are  currently  determining  what  is  the  best  way 
to  go  forward  on  labeling  it.  In  the  view  of  some  who  feel  this  proc- 
ess is  .a  safe  process,  one  could  ai^e  that  labeling  isn't  necessary 
at  all. 

In  fact,  if  one  looks  back,  historically,  when  we  begfin  to  preserve 
food  with  salting  and  then  moved  to  various  cooking  and  finally 
canning,  we  rec(^nized  these  are  processes  that  modify  food  for 
stages  of  preservation. 

Thoee  who  feel  this  is  a  completely  safe  type  of  treatment 
wonder  whether  we  need  any  specific  labeling  at  all. 

On  the  other  hand,  as  you  so  clearly  articulated,  there  is  a  con- 
cern as  to  whether  or  not  we  should  have  labeling  so  that  consum- 
ers would  fully  know  that  this  is  an  irradiated  product. 

Irradiation  does  not  leave  any  residue  at  the  100  kilorads  that  we 
are  treating  this  with.  'To  our  knowledge,  there  is  no  unseife  change 
in  the  food,  but  there  is  the  issue  of  should  consumers  know  what 
the  process  was. 

At  the  very  moment,  we  are  trying  to  decide  what  is  our  appro- 
priate policy. 

Mr.  Roberts.  Would  it  be  appropriate,  in  your  opinion,  to  use  the 
international  symbol  for  this  process?  I  think  you  have  that  pro- 
posed in  your  r^ulations. 

Is  that  not  correct? 

Dr.  Young.  That  is  correct.  It  is  one  of  the  items  that  we  are 
considering,  and  if  one  did  choose  to  label  that  would  clearly  be  an 
option. 

Symbols  do  provide  a  mechanism  whereby  we  can  clefirly  indi- 
cate to  the  public  the  type  of  process,  but  at  the  moment,  until  we 
determine  whether  or  not  the  labeling  would  be  appropriate,  it  is 
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hard  to  know  whether  the  symbol  would  be  better  than  any  par- 
ticular words  as  our  collea^es  in  agriculture  are  using. 

Mr.  Roberts.  I  have  a  comment  from  one  of  the  industry  publica- 
tions that  says  that  you  are  maintaining  that  the  use  of  a  logo  in 
this  country  for  a  minimum  of  2  years  is  necessary  before  you  can 
consider  allowing  that  to  replace  any  statement  like  the  one  I  am 
suggesting,  "Ionized  for  your  protection." 

Do  you  fee!  that  a  2-year  period  is  necessary  in  terms  of  the  lead 
in?  It  is  my  understanding  this  is  a  pretty  well  accepted  intema- 
tioned  symbol. 

Is  it  such  in  this  country  we  are  just  not  familiar  with  it,  and 
that  would  take  us  2  years  to  get  to  that  place  or  what? 

Dr.  Young.  The  symbol  has  not  yet  been  decided  on  internation- 
ally. 

It  is  used  in  the  Netherlands  and  South  Africa  most  extensively 
and  the  Codex  Alimentarius  is  b^inning  to  consider  whether  an 
international  logo  could  be  given. 

But  until  we  determine  whether  or  not  labeling,  per  se,  is  recom- 
mended, we  had  considered  various  options  so  that  the  Ic^  could 
be  identified.  But  it  has  clearly  not  been  established  yet  as  an 
iRtemational  norm. 

Mr.  Roberts.  It  has  been  standard  in  my  famOy.  This  looks  like 
a  Pac  Mfm  kind  of  thing.  I  Etm  not  too  sure  what  that  means. 

Dr.  Young.  It  is  alleged  to  be  a  tulip. 

Mr.  Roberts.  We  will  tiptoe  through  that  subject  here.  No  hiss- 
ing here,  please. 

No  more  questions. 

Mr.  Bedell.  Mr.  Morrison. 

Mr.  MoBKisoN.  Dr.  Young,  just  on  my  behalf  personally,  I  want 
to  thank  you  for  the  leadership  of  the  Food  and  Drug  Administra- 
tion in  this  food  irradiation  area. 

We  patiently,  sometimes  impatiently,  wait  for  the  regulations  to 
be  finalized.  As  I  understand,  you  are  proceeding  with  the  100  ki- 
lorad  limit,  and  is  it  true  that  that  is  reflected  in  countries  around 
the  world  that  have  used  the  World  Health  Organization  recom- 
mendations that  your  level  is  only  one-tenth  of  the  level  approved 
in  other  parts  of  the  world? 

Dr.  Young,  The  FDA  baa,  over  the  years,  been  a  conservative 
regulatory  agency,  and  thus  we  feel  that  there  is  a  layer  of  safety 
at  the  level  that  we  are  recommendii^  emd  did  not  find  any  undue 
risk  that  we  could  identify  at  all  from  the  100  kilorad  level,  and 
thus,  it  is  below  what  has  been  used  in  some  of  the  21  countries 
that  have  approved  this  process  for  some  particular  foods  to  date. 

Mr.  Morrison.  As  I  recall  from  reading  the  World  Health  infor- 
mation, that  they  didn't  find  any  undue  risk  at  10  times  the  level 
of  treatment  you  are  proposing. 

Dr.  Young.  There  is  no  question  that  at  higher  levels  others 
have  thought  that  there  was  no  particular  risk  as  well. 

Mr.  Morrison.  Is  this  perhaps  an  effort  by  the  Food  and  Drug 
Administration  to  be  absolutely  certain  that  what  you  are  propos- 
ing is  in  the  best  interest  of  consumers? 

Dr.  Young.  Yes,  it  is. 
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We  feel  at  this  point  at  100  kilorads,  it  would  be  no  way  in  which 
there  would  be  substantial  modification  of  the  food  products  and 
also  would  be  very  difHcult  at  100  kilorads  to  detect  any  changes. 

It  is  one  of  the  reasons  that  we  chose  this.  It  would  be  very  luird 
to  design  experimental  models,  because  the  chemge  is  so  infinitesi- 
mally  small. 

Dr.  Miller,  would  you  like  to  comment  on  this,  please? 

Dr.  Miller.  Yes.  The  problem  was  and  is  that  the  data  base  on 
which  the  Joint  Committee  for  Research  depended,  in  our  opinion, 
had  some  questions  concerning  the  studies  that  were  used. 

We  would  agree  that,  on  the  whole,  the  pattern  of  studies  indi- 
cate no  problem  even  at  that  level. 

But  in  an  effort  to  be,  as  I  say,  ultracautious  in  this  regard,  we 
have  decided  we  would  like  to  proceed  at  the  levels  above  100  kilo- 
rads in  an  orderly  fashion. 

We  will  proceed  one  by  one,  rather  than  trying  to  reach  a  gener- 
ic conclusion,  and  for  the  moment,  for  example,  we  are  looking  at 
some  data  concerning  the  use  of  levels  above  100  kilorad  to  prevent 
salmonellosis  in  chicken,  and  we  decided  to  take  that  route  in 
ordeT  to  avoid  any  of  the  debate  over  the  quality  of  the  data  bfise 
that  led  to  that  original  one  megarad  dose. 

You  are  quite  right.  We  are  being  very,  very  cautious  in  taking 
each  step  as  it  comes. 

In  conclusion,  for  100  kilorads,  we  are  convinced  that  generically, 
that  is  a  sfife  dose. 

Mr.  Morrison.  In  essence,  you  are  establishing  that  level  below 
which  you  will  not  have  to  do  a  tremendous  review. 

Dr.  Miller.  That  is  correct. 

Mr.  Morrison.  However,  you  will  consider  petitions — as  you 
have  in  the  past — for  treatments  above  that  level  as  we  understand 
better  some  of  the  commercial  implications  of  higher  levels  of 
treatment. 

Dr.  Miller.  Exactly.  We  have  tried  to  encourage  the  industry  to 
come  ahead  with  petitions  on  individual  food  items  providing  the 
appropriate  data  and  indeed,  in  most  cases,  have  laid  out  what 
kmds  of  additional  studies  we  would  need  in  order  to  fill  in  what 
we  think  the  holes  were  for  particular  products. 

In  the  cases  of  chicken,  we  have  inclicated  certain  studies  which 
we  think  need  to  be  done,  and  in  other  products,  other  studies,  as 
weU. 

It  is  a  question  of  being  cautious  rather  them  knowing  something 
is  unsafe,  and  we  would  rather  be  convinced  it  is  safe. 

Those  are  two  different  things. 

BAr.  Morrison.  Thank  you. 

Thank  you  very  much,  Mr.  Chairman. 

Mr.  Bbdell.  Mr.  Brown. 

Mr.  Bbown.  No  questions. 

Mr.  Bedell.  Mr.  Evans. 

Mr.  Evans  of  Iowa.  Thank  you,  Mr.  Chairman. 

I  would  certainly  agree  that  the  U.S.  Government  has  been  very 
conservative  and  deliberate  in  its  considerations  on  acceptability  of 
this  practice. 

I  had  the  privil^e  of  servii^  on  the  staff  of  the  Atomic  Energy 
Commission  hearing  here  in  Wetshington,  DC,  almost  exactly  30 
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years  ago,  and  the  gentleman  who  had  his  desk  next  to  mine  was 
the  Project  Officer  for  Food  Irradiation  at  that  time,  and  he  also 
had  his  desk  drawer  full  of  pork  chops  and  steaks  that  were  pack- 
eiged  in  plastic  and  did  not  need  refrigeration,  and  I  stayed  there 
for  several  years,  and  as  I  remember,  he  had  the  same  steaks  and 
pork  chops  in  his  desk  drawer,  unspoiled,  at  the  end  of  that  time  as 
he  did  when  they  were  put  in  there. 

It  would  seem  to  me  that  30  years  is  a  very  adequate  time  to  de- 
termine the  acceptability  of  some  practice  of  this  sort. 

Specifically,  I  am  curious  about  the  dosage  rate,  and  I  would 
agree  with  you  that  100  kilorads  of  geimma  radiation  would  be  ex- 
ceedingly safe,  but  1  am  wondering,  on  some  of  these  projects,  at 
what  level  of  gamma  radiation  dosage  can  any  residual  effects 
begin  to  be  detected? 

What  I  am  getting  at  is  how  do  you  know  it  was  limited  to  100 
kilorads,  and  at  what  point  does  it  b^n  to  show  up  in  terms  of 
examining  a  product  to  determine  if  that  level  has  been  exceeded? 

Dr.  Young.  This  is  a  very  difficult  question,  and  one  of  the  rea- 
sons that  we  deliberately  went  on  a  conservative  approach  to  estab- 
lish a  level  of  safety,  and  then  go  on  a  case-by-case  basis,  is  that  it 
is  hard  to  determine  the  additional  levels.  Those  are  done  by  long- 
term  animal  feeding  studies  and  analysis  of  nutrients.  Dr.  Miller 
can  provide  some  additional  information  on  that,  but  basically  it  is 
on  a  case-by-case  basis  by  which  we  look  at  these,  using  animal- 
feeding  studies  and  an  analysis  of  nutrients. 

Mr.  E3vANB  of  Iowa.  But  in  terms  of  physical  characteristics  of 
the  product,  am  I  correct  it  would  require  much  more  massive 
doses  before  there  is  any  detectable  change  in  the  nature  of  the 
product  with  any  scientific  instrumentation  or  examination  proc- 
esses that  we  have  at  the  present  time? 

Dr.  Miller.  Right.  Even  at  the  high  doses  which  are  being  con- 
sidered for  the  purposes  of  sterilization,  which  are  in  the  order  of 
mfignitude  of  2  and  3  megarads  and  above,  even  then  there  is  no 
induced  radio-activity  in  the  product,  as  we  all  know. 

In  terms  of  physical  changes,  a  lot  depends  on  the  condition 
under  which  the  food  is  irradiated,  but  then  physical  changes  occur 
in  thermal  processing  too.  Csmned  green  beans  certainly  don't  taste 
the  same  as  fresh  ones,  and  pasteurized  milk  doesn't  taste  the 
same  as  raw  milk,  but  it  so  happens  that  with  the  100  kilorad  level 
and  below,  it  results  in  a  product  which  is  very  little  changed;  in 
fact,  so  much  so,  sir,  that  we  have  great  difficulty  in  distinguishing 
such  products.  In  fact,  we  usually  can't  tell  at  all  when  these  prod- 
ucts have  been  irradiated. 

Mr.  Evans  of  Iowa.  Which  is  one  of  the  reasons  you  want  to  put 
a  sign  on  it? 

Dr.  Miller.  Which  is  one  of  the  reasons  we  want  to  put  a  sign  on 
it.  We  have  inspectional  authority  in  our  proposal,  and  more  than 
that,  we  have  said  again  and  again  that  an  area  of  research  that  is 
al»olutely  required  is  post^irradiation  dosimetry.  How  can  we  in 
fact  detect  the  fact  that  the  products  have  been  irradiated  in  order 
to  prevent  let's  say  foreign  products  from  coming  in  that  are  irradi- 
ated or  not  in  plants  we  can't  inspect? 

Mr.  Evans  of  Iowa.  And  claiming  that  they  are? 

Dr.  Miller.  That  is  r^ht,  exactly. 
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Mr.  E)vANS  of  Iowa.  Thank  you,  Mr.  Chairman. 

Mr.  Bedell.  Than;;:  you,  Mr.  Chairman.  Mr.  Gunderson. 

Mr-  Gunderson.  I  have  only  one  question  as  to  the  caution  that 
the  Government  has  taken.  You  have  heard  that  certain  people 
have  allied  that  the  approval  of  the  pork  irradiation  was  rushed 
through.  Do  you  want  to  comment  about  that? 

Dr.  MiLLEH.  It  depends  upon  what  kind  of  cosmic  view  you  have 
of  things.  I  suppose  the  period  of  time  in  which  we  looked  at  the 
pork  irradiation  proposal  in  detail  was  relatively  short  compared  to 
the  way  we  looked  at  everything  else,  but  pork  irradiation  and  the 
irradiation  of  any  food  have  basically  the  same  set  of  criteria  that 
one  looks  at,  A  great  deal  of  that  work  had  already  been  done  at 
the  time  we  went  ahead  and  looked  at  the  product. 

We  had  looked  at  the  irradiation  of  pork  very  early;  in  fact  all 
the  way  through  pork  was  one  of  the  products  with  which  we  were 
concei-ned.  I  don't  think  we  rushed  through  it  at  all.  I  think  there 
are  some  who  would  say  we  have  taken  too  long,  but  I  think  so  far 
as  I  am  concerned  it  has  just  been  the  right  time. 

Dr.  Young.  I  would  just  add  as  Commissioner  that  the  Center 
has  particularly  been  vigorous  in  looking  at  this.  The  reeison  that  I 
asked  Dr.  Miller  to  comment  on  this  is  his  extensive  examination 
over  the  years  of  his  leadership  in  the  Center  on  the  safety  of  irra- 
diation and  I  would  agree,  looking  at  this  from  the  Commissioner's 
office,  that  there  has  been  a  prudent  analysis  not  only  of  this  par- 
ticular action  that  we  are  looking  at  on  fresh  fruits  and  vegetables, 
but  also  on  the  more  extensive  examination  of  what  should  be  done 
oa  the  irradiation  of  pork. 

Dr,  Miller.  One  further  point.  The  levels  we  approved  are 
within  that  100  kilorad  level  which  we  on  both  the  basis  of  experi- 
mental data  on  the  one  hand  and  theoretical  analysis  of  the  worst 
possible  case  situation — meiking  assumptions  about  the  maximum 
amount  of  unknown  products  that  might  be  produced  and  the  max- 
imum toxicity,  carcinogenesis  if  you  will,  that  might  be  eissociated 
with  these  products — have  come  to  the  conclusion  that  the 
amounts  which  are  produced  under  those  circumstances  are  so 
small  as  to  be  insignlHcant,  even  assuming  the  worst  possible  cases 
for  their  toxicity. 

And  so  the  question  with  pork  was  not  really  a  question  so  much 
of  its  safety.  On  that  we  were  pretty  well  convinced.  It  was  other 
issues,  concerning  dose  penetration  and  how  it  is  going  to  be  done, 
and  so  on,  that  had  to  be  considered  as  we  went  ahead  with  this.  1 
don't  think  we  were  hasty  in  reviewing  this  problem. 

Dr.  Young.  I  would  aLsis  tike  to  add,  if  I  could,  please,  sir,  that  as 
a  physician  there  has  been  interest  in  looking  at  food  irradiation 
not  in  these  doses  that  we  are  looking  at  here  at  very  low  levels 
but  at  higher  doses  for  preparation  of  food  products  for  individuals 
who  are  immimocompromised. 

This  study  has  been  going  on  for  a  number  of  years,  and  I  would 
like  to  submit  for  the  record  some  of  the  correspondence  that  we 
have,  because  in  this  case  of  the  compromised  host,  there  is  an  ad- 
vantage that  cfin  be  used  through  sterilization  at  high  levels  of 
food  products,  and  thus  we  are  considering  the  full  range  on  a  case- 
by-case  basis,  but  we  should  not  overlook  the  medical  issues  that 
may  be  important  in  this  process  as  well. 
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Mr.  Bedell.  Without  objection,  those  letters  will  be  introduced  or 
held  in  the  Bubcommittee  files. 

Mr.  GuNDBRSON.  Do  you  gentlemen  suggest  by  the  general 
nature  of  research  that  affects  not  only  pork  but  all  food  areas  that 
once  you  have  made  the  initial  approvals  that  we  can  see  a  whole 
series  of  approvals  in  relation  to  irradiation? 

Dr.  Young.  We  would  predict  at  this  moment  that  there  would 
be  an  increased  use  of  irradiation  for  food  products.  We  established 
this  level  at  100  kilorads  because  we  feel  that  this  is  a  level  which 
is,  to  the  best  of  our  scientific  analysis,  safe.  We  would  anticipate 
looking  at  a  ceise-by-case  level  beyond  that,  and  in  other  processes, 
but  certainly  as  Dr.  Miller  has  focused,  the  pork  irradiation  is 
within  that  100  kiloreid  level  that  we  looked  at  and  consider  as 
safe. 

There  are  other  uses  that  have  been  particularly  recommended 
for  spices  that  exceed  the  100  kilorad  level,  and  there  may  be 
others,  once  the  industry,  the  public  and  the  scientific  community 
gets  more  experience  with  this  particular  form  of  preservation. 

Dr.  Miller.  Just  to  expand  a  little  bit  on  the  statement,  the 
answer  to  your  question  directly  is  yes,  because  basically  the  chem- 
istry is  the  same,  and  we  know  a  great  deal  about  radiation  chem- 
istry,  which  we  have  learned  over  the  past  100  years.  Our  chemiste 
could  then  predict  whether  or  not  there  would  be  anything  special 
about  8  particular  product  based  on  either  water  content,  composi- 
tion, and  so  on,  and  then  we  need  to  know  whether  we  should  have 
any  special  studies  done. 

At  this  sub-100  kilorad  level  thus  far,  for  most  products,  safet? 
issues  have  been  established.  Finally,  the  question  that  comes  up 
only  is:  is  it  effective  for  whatever  you  want  to  use  it  for?  And  that 
is  another  question.  It  is  a  technological  question  that  hea  to  be  an- 
swered rather  than  a  safety  question. 

Mr.  GUNDERSON.  Thank  you,  Mr.  Chairman. 

Mr.  Bedell.  Mr.  Roberts,  did  you  have  another  question? 

Mr.  Roberts.  Yes,  Mr.  Chjurman. 

Along  the  same  line  that  my  colleague  from  Wisconsin  has 
raised  one  issue  I  think  in  conjunction  with  the  criticism  that  we 
have  heard  in  regard  to  the  pork  issue  is  that  in  that  same  story 
one  other  issue  that  was  raised  wbb  the  chemical  changes  that  food 
undergoes  in  this  process,  and  I  am  wondering — and  I  suppose  this 
question  should  have  been  asked  of  the  USDA — I  am  wonderii^,  is 
tne  Department  or  are  you,  is  the  consortium,  if  you  will,  are  you 
doing  any  research?  Just  how  extensive  is  the  research  in  terms  of 
scientific  knowledge  in  regard  to  the  area  of  chemical  changes  in 
food  that  has  gone  through  this  process? 

Dr.  Young.  The  Department  of  Agriculture  has  been  focusing 
more  on  the  reseeirch  aspects  than  FDA  has.  The  only  nutrient 
that  have  been  looked  at  extensively  are  thiamin  and  the  question 
of  whether  there  might  be  some  change  there.  But  the  levels  that 
we  are  using  in  our  approval  process  are  so  low  that  we  do  not  con- 
sider at  this  moment  any  substantial  nutrient  changes. 

But,  Dr.  Miller,  would  you  like  to  add  anything  further  to  that? 

Dr.  Miller.  USDA  is  doii^  some  extensive  work  on  nutrient 
changes.  The  standard  we  use  is  that  the  change  in  nutrients 
should  be  no  different,  no  greater  than  that  produced  by  any  other 
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,  and  from  data  bo  far  for  things  like  pork,  it  just  s 
that   it  doesn't  happen,  losses  Eire  no  greater.  However,  further 
work  is  going  on  in  that  area,  and  it  is  a  question  we  raiise  with 
every  petitioner,  because  it  is  one  of  the  areas  of  question  we  need 
to  deal  with. 

USDA  is  also  I  think  looking  into  some  of  the  chemical  chemges 
associated  with  chicken  for  the  use  of  irradiation  for  control  of  sal- 
monellosis. And  if  the  industry  is  going  to  want  levels  above  100 
kilorads  in  petitions  then  we  are  going  to  want  substantial  data  in 
some  cases  on  the  chemical  changes  taking  place.  Yes,  we  keep  on 
exploring  that  not  only  for  the  individual  products,  but  just  to  in- 
crease the  whole  data  base,  so  that  the  more  we  know  the  less  we 
need  for  the  future. 

Mr.  Roberts.  Thank  you. 

Mr.  Bedell.  Dr.  Young,  on  page  3  of  your  testimony  you  say, 
"Concerns  are  twofold.  First,  there  is  concern  for  the  possible  long- 
term  toxicological  effects  of  the  radiolytic  products  formed  in  foods 
as  a  consequence  of  this  irradiation  process,  that  the  concern  is 
proportionaJly  to  absorb  those  significantly  in  food  in  one's  diet."  Is 
that  to  say  that  the  concern  is  that  irradiation  might  cause  some 
effects  on  the  food  that  people  eat  that  could  then  give  them  prob- 
lema? 

Dr.  Young.  Yes,  that  was  the  original  concern  that  was  raised 
when  the  process  was  looked  at  many  years  ago.  In  the  use  of  ioniz- 
ing irradiation  there  is  a  possibility  from  the  variety  of  sources  to 
change  particular  chemicals.  Pfirt  of  my  past  expertise  was  work- 
ing as  a  professor  of  irradiation  biology  and  biophysics,  in  which 
we  looked  at  radiant  energy  in  regard  to  cell  biology,  and  the  focus 
that  one  looks  at  is  what  does  this  added  energy  do  to  proteins,  car-'~ '  ^ 
bofaydrates,  and  lipids  within  cells.  At  the  level  which  we  have  / 
chosen  to  approve  this  process,  100  kilorads,  there  is  essentially  no,    ^^ 
significant  radiolytic  products  that  we  could  detect  that  would  be 
harmful. 

In  the  case  of  the  very  high  doses  used  for  sterilization,  as  I  men- 
tioned, for  patients  that  were  receiving  treatment  for  immunocom- 
promised status,  there  some  of  the  irradiated  food  was  up  to  25  per- 
cent of  the  diet  and  over  a  10-year  period  of  time  there  were  no 
reported  adverse  reactions  there,  but  in  prudent  chemical  analysis, 
scientists  would  look  to  determine  at  various  levels  whether 
changes  existed  within  the  foods  themselves.  At  the  level  that  we 
are  recommending  the  first  baseline  of  approved,  there  does  not 
seem  to  be  any  problem  with  radiolytic 

Mr.  Bedell.  At  the  sterilization  level  can  you  detect  changes? 

Dr.  Young.  At  the  sterilization  level  we  would  be  much  more 
able  to  detect  these  changes  over  a  period  of  time. 

B4r.  Bedell.  Can  you  detect  changes  in  food  that  is  irradiated  at 
the  sterilization  level?  Do  you? 

Dr.  Young.  I  would  predict  that  we  would  be  able  to  see  some 
changes  in  some  of  the  thiamin  residues.  This  has  not  been  ana- 
lyzed carefully  enough  to  my  knowledge  to  give  a  detailed  analysis 
of  each  of  the  nutrients. 

YiT.  Miller,  could  you  provide  any  more  detail? 

Dr.  Miller.  You  do  fmd  changes  in  these  products  that  are  not 
uniform  from  product-to-product,  so  that  you  can't  say,  well,  if  you 
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find  this  one  particular  chemical  it  means  it  has  been  irradiated. 
But  the  fact  is  that  as  the  dose  goes  up  the  more  products  are  pro- 
duced in  the  product,  but  Qiat  is  the  same  thing  that  occurs  with 
a>oking,  for  example.  The  higher  the  temperature  at  which  you 
cook,  or  if  you  broil  the  food  rather  than  bake  the  food  it  produces 
a  whole  new  set  of  chemicals  in  it,  and  that  is  what  happeira  with 
irradiation  as  well.  It  is  not  surprising. 

The  real  question  is:  Are  those  residues  toxic?  That  is  the  real 
issue,  and  the  data,  as  I  said  before,  for  these  high  levels,  is  that, 
there  has  been  no  evidence  of  toxicity  at  these  high  levels,  but 
there  were  certain  flaws  in  the  studies  that  would  lead  us  to  say, 
still  being  very  cautious,  that  we  need  more  work  in  order  to  be 
certfiin  that  those  flaws  are  covered.  So,  yea,  there  are  changes,  but 
we  don't  believe,  thus  far  there  is  evidence  those  changes  produce 
toxic  residues. 

Mr.  Bedell.  If  there  was  toxicity,  would  that  be  likely  to  cause 
malignancies? 

Dr.  Miller.  Not  necessarily.  It  depends  on  the  nature  of  the 
chemical,  and  there  are  all  kinds  of  toxicities  in  what  occurs. 

Mr.  Bedell.  Are  there  any  other  questions? 

If  not,  we  thank  you  veiy  much  for  your  testimony  and  for  your 
work  in  this  area. 

Dr.  Young.  Thank  you,  Mr.  Chairman. 

Mr.  Bedell.  Our  next  panel  consists  of  Dr.  Robert  Alvarez,  Envi- 
ronmental Policy  Institute,  Washington,  DC;  Ms.  Kathleen  Tucker, 
executive  director.  Health  and  Energy  Institute,  Washington,  DC; 
Dr.  Catherine  J.  Frompovich,  president,  Coalition  for  Alternatives 
in  Nutrition  and  Healthcare,  Inc.,  Richlandtown,  PA. 

Again,  we  would  request  that  you  hold  your  testimony  to  not 
more  than  5  minutes. 

Mr.  Alvarez,  we  will  hear  from  you  first. 

STATEMENT  OF  ROBERT  ALVAREZ,  DIRECTOR,  NUCLEAR  WEAP- 
ONS AND  POWER  PROJECT,  ENVIRONMENTAL  POLICY  INSTI- 
TUTE 

Mr.  Alvarez.  Thank  you  very  much. 

My  name  is  Robert  Alvarez,  director  of  the  nuclear  project  of  the 
Environmental  Policy  Institute.  EPI  is  a  public  interest,  nonprofit 
oi^anization  engaged  in  research,  publication,  public  education, 
and  public  advocacy  as  they  relate  to  environmental  issues. 

The  Environmental  Policy  Institute  strongly  opposes  enactment 
of  H.R.  696,  a  bill  to  encourage  the  commercialization  of  food  irra- 
diation technologies.  There  eire  severed  compelling  reasons  for  this. 

First,  the  irradiation  of  food  involves  an  ultrahazardous  technolo- 
gy which  poses  several  types  of  risks  to  the  public  and  workers. 
Food  irradiation  facilities,  as  envisioned  by  its  proponents,  will  uti- 
lize very  large  quantities  of  intensely  radioactive  substances  which, 
even  in  very  small  quantities,  can  cause  death  from  acute  radiation 
syndrome.  One  food  irradiation  facility  will  be  generating  as  much 
as  10  times  more  low-level  radioactive  wastes— in  curie  content — 
than  eUI  sources  combined  in  the  United  States  for  the  year  1981. 
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Food  irradiation  facilities  pose  serious  contamination  risks  to 
local  water  supplies  due  to  the  potential  for  leaking  or  ruptured 
capBules  containing  radioactive  sources  in  cooling  pools. 

I  would  like  to  draw  your  attention  to  an  event  which  occurred 
throughout  the  1970*8  and  1980's  at  an  irradiation  facility  called 
International  Neutronics  in  Dover,  NJ.  During  the  1970's  the  pool 
of  this  particular  facility  containing  cobaltr60  leaked  into  the 
water,  and  by  the  1980*8  attempts  were  made  to  decommission  the 
pool.  An  estimated  5,700  liters  of  contaminated  water  was  released 
onto  the  irradiator  building  floor.  The  water  seeped  out  eventually 
and  contaminated  soil  outside.  Moreover,  employees  dumped  an  un- 
known quantity  of  radioactive  water  down  the  shower  drains. 

I  wrould  request  permission  that  the  portion  of  the  regulatory 
document  concerning  this  event  be  put  in  the  record. 

The  other  issue  is  that  the  regulations  governing  public  expo- 
sures from  irradiation  facilities  are  much  more  lax  than  for  com- 
mercial nuclear  powerplants.  For  example,  citizens  living  near  eui 
irradiation  facility  are  allowed  to  receive  20  times  more  radiation 
exposure  yearly  (500  millirems)  than  from  commercifil  reactors  (25 
niillirems). 

Second,  irradiation  facilities  are  poorly  regulated.  The  Nuclear 
R^ulatory  Commission  has  allowed  industrial  radiation  facilities 
to  be  located  in  populated  areas  which  has  led  to  serious  public 
health  consequences.  For  example,  a  food  school  kitchen  serving 
40,000  children  weis  heavily  contaminated  by  a  commercial  radi- 
ation plant  in  1979  at  levels  in  excess  of  EPA  standards.  A  variety 
of  accidents  have  occurred  with  radioactive  sources  in  the  commer- 
cial sector.  Sometimes  radioactive  sources  are  simply  lost.  At  one 
facility.  Radiation  Technology,  in  New  Jersey,  company  employees 
were  caught  by  the  Nuclear  Regulatory  Commission  placing  radio- 
active materials  in  a  dumpster  for  disposal  as  nonradioactive  gar- 


.  hird,  the  risks  of  occupational  exposures  in  food  irradiation  fa- 
cilities are  considered  by  the  NRC  staff  to  be  the  most  dangerous. 
This  is  because  of  the  potential  for  exposure  to  lethal  levels  of  radi- 
ation. In  1977,  a  worker  at  Radiation  Technology,  Inc.  v/as  reported 
by  the  NRC  to  have  received  a  dose  of  22  rads  (radiation  absorbed 
dose)  which  is  close  to  the  dose  which  would  be  lethal  to  50  percent 
of  the  people  so  exposed.  It  also  may  be  the  largest  occupational 
exposure  to  ever  occur  at  an  NRC  licensed  facility.  The  incident 
was  directly  caused  by  a  management  decision  to  mlow  the  source 
to  be  raised  with  inoperative  interlock  and  safety  devices,  in  viola- 
tion of  license  requirements.  That  the  NRC  allowed  this  plant  to 
continue  in  operation  given  such  a  serious  breach  of  SEifety  is  an 
example  of  the  Federal  Government's  weak  regulation  of  such  a 
dangerous  industry. 

Occupational  risks  to  workers  chronically  exposed  to  low-level  ra- 
diation at  the  DOE's  Hanford  facility,  which  processes  radiocesium 
for  food  irradiation,  are  being  found  to  be  quite  serious.  Hanford 
workers  have  been  shown  in  a  series  of  studies  to  have  risks  of 
dying  from  radiation-induced  cancer  which  are  10  to  20  times 
greater  than  current  protection  standards  assume. 

Fourth,  irradiation  intended  to  eliminate  one  food  heizard  may 
intensify  another.  From  the  environmental  perspective,  the  cre- 
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ation  of  radiation  resistant  bacteria  and  viruses  pose  health  risks 
which  deserve  further  study  before  food  irradiation  is  commercial- 
ized. 

Fifth,  the  food  irradiation  industry  is  the  sole  creation  of  the  nu- 
clear weapons  industry  which  is  desperately  seeking  ways  to  exter- 
nalize their  enormous  nuclear  WEtste  costs.  Under  a  scheme  offered 
by  the  Department  of  Energy  [DOE],  the  DOE  is  proposing  to  lease 
its  radiocesium,  then  offer  to  transport  the  sources  to  and  from  fa- 
cilities. After  the  source  has  been  spent,  but  is  still  quite  radioac- 
tive, DOE  plans  to  return  the  radioactive  wastes  back  to  the  Han- 
ford  facility  for  disposal  essentially  in  shallow  landfill  facilities. 

Sixth,  food  irradiation  is  another  nuclear  boondc^le  that  will  re- 
quire multimillion  dollar  subsidies  from  the  taxpayer  for  a  technol- 
ogy  with  no  proven  history  of  commercial  success.  If  left  to  fend  for 
itself  in  the  marketplace,  the  food  irradiation  industry  would  have 
been  dead  by  the  late  1950's.  The  major  subsidies  by  the  nuclear 
weapons  program  over  the  years — which  for  the  most  part  was  de- 
cided in  secrecy — has  more  to  do  with  the  viability  of  food  irradia- 
tion  than  its  commercial  need. 

Finally,  H.R.  696  is  a  bill  that  abr(^ates  the  rights  of  States  to 
protect  the  health  and  safety  of  its  citizens.  The  proposed  l^isla- 
tion  forbids  State  and  local  governments  from  regulating  food  irra- 
diation independently  and  forbids  them  from  requiring  consumer 
labeling  or  other  consumer  protection  not  required  under  Federal 
law. 

Mr.  Bedell.  How  much  more  time  do  you  need? 

Mr.  Alvarez.  These  are  my  recommendations.  I  will  be  done  in  1 
minute. 

In  addition  to  not  allowing  H.R.  696  to  become  law,  the  Congress 
should  take  the  following  steps:  require  environmental  impact 
statements  for  all  federally  subsidized  efforts  to  commercialize  food 
irradiation;  require  labehng,  if  the  Food  and  Drug  Administration 
does  not;  convene  an  independent  review  of  the  actual  commercial 
and  technological  viability  of  food  irradiation  through  the  Office  of 
Technology  Assessment;  and  hold  up  funds  for  the  construction  of 
food  irradiation  facilities  in  the  DOE  bucket  until  such  an  assess- 
ment is  done. 

This  concludes  my  testimony.  Thiuik  you  very  much. 

[The  prepared  statement  of  Mr.  Alvarez  appears  at  the  conclu- 
sion of  the  hearing.] 

Mr.  Bedell.  Ms.  Tucker,  did  you  have  testimony  as  well? 

Ms.  Tucker.  Yes,  I  do. 

Mr.  Bedell.  You  may  proceed. 

STATEMENT  OF  KATHLEEN  M.  TUCKER,  PRESIDENT,  HEALTH 
AND  ENERGY  INSTITUTE 

Ms.  Tuckbr.  Thank  you  for  the  opportunity  to  testily  before  your 
subcommittee  this  morning  regardii^  the  hazards  of  food  irradia- 
tion. We  are  appalled  by  Food  and  Dn^  Administration  proposals 
to  allow  secret  irradiation  of  our  fresh  fruits,  v^etables  Emd  grains 
with  ionizing  radiation  either  from  gamma  sources  like  cobEdt-60  or 
cesium-137  or  by  machine  sources  of  x  rays  of  electron  beams.  Our 
concerns  are  listed  in  great  detail  in  ^e  comments  which  the 
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Health  and  Enei-gy  Institute  and  the  Environmental  Policy  Center 
submitted  to  the  FDA  and  which  we  have  provided  to  this  subcom- 
mittee. We  respectfully  request  that  these  comments  be  made  part 
of  this  hearing  record. 

Our  comments  are  far  too  extensive  to  summarize  in  a  mere  5 
minutes.  The  Health  and  Energy  Institute  opposes  H.R.  696,  the 
Federal  Food  Irradiation  Development  and  Control  Act  of  1985,  be- 
cause it  is  economically  unsound,  infringes  on  States'  rights  and 
promotes  an  unsafe  technology  which  can  endanger  both  human 
health  and  our  physical  environment. 

Using  ionizing  radiation  to  preserve  food  is  like  using  a  chain 
saw  to  cut  butter.  Our  Feder^  tax  dollars  should  not  be  wasted 
promoting  such  a  technology,  as  sought  by  H.R.  696.  We  believe 
food  irradiation  brings  more  false  promises  from  the  nuclear  indus- 
try. Once  we  were  told  that  nuclear  power  would  be  too  cheap  to 
meter.  Now  the  electrical  nuclear  power  industry  has  proven  exor- 
bitantly expensive  and  some  utilities  feel  it  will  bankrupt  them. 

Irradiat^  food  will  be  more  expensive.  Extending  the  shelf  life 
erf  chicken  or  fish  an  extra  week  could  cost  around  5  cents  more 
per  pound.  Food  irradiation  will  require  greater  centralization  of 
food  processing,  because  food  irradiation  facilities  are  capital  inten- 
sive ventures.  Noel  F.  Sommer  of  the  University  of  California  at 
Davis,  a  postharvest  patholc^ist,  notes  that  costs  of  a  facility  must 
also  include  such  items  as  refrigeration  and  tremsportation  of 
produce  to  and  from  facilities.  Promoters  sometimes  pull  their  fig- 
ures out  of  the  air,  he  warns.  Often  these  figures  have  been  greatly 
underestimated. 

Writing  to  the  FDA  in  June  1981,  Griffith  Laboratories  U.S.A.,  a 
food  processor,  pointed  out  that: 

According  to  published  figures,  radiation  processing  of  spices  would  be  approxi- 
mately three  times  as  costly  as  current  acceptable  processes  .  .  .  We  do  not  see  any 
Gsvmvble  economic  benefit,  but  rather  the  reverse,  especially  on  the  small  manufac- 
turera. 

Tax  dollars  should  not  be  used  to  subsidize  industries  that  will 
make  our  foods  more  expensive  and  require  greater  centralization 
of  the  food  distribution  system.  Teix  dollars  can  be  spent  more 
wisely  to  sdd  farmers  instead  of  middlemen  in  the  American 
market. 

H.R.  696  will  change  current  law  so  that  labeling  of  irradiated 
foods  to  the  consumer  will  no  longer  be  required  by  the  Federal 
Food,  Drug  and  Cosmetic  Act.  This  is  by  reclassifying  it  from  a  food 
additive  to  a  food  process.  Current  law  requires  a  straightforward 
statement,  "Treated  with  ionizing  radiation."  Consumer  acceptance 
studies  have  consistently  shown  that  consumers  are  likely  to  avoid 
irradiated  food  if  they  know  about  it.  That  is  why  the  industry  is  so 
anxious  to  eliminate  the  food  labeling  requirements  or  substitute 
something  that  will  mislead  the  consumer. 

Consumers  have  made  it  clear  to  the  FDA  that  they  want  to 
know  if  their  food  is  irradiated.  The  thousands  of  comments  re- 
ceived by  the  FDA  in  response  to  their  proposed  rulemaking  over- 
whelming opposed  secrecy  in  labeling.  Both  the  States  of  Oregon 
and  Vermont  are  considering  legislation  to  require  that  irradiated 
footls  be  labeled  to  consumers. 
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H.R.  696  forbids  State  and  local  governments  from  regulating 
food  irradiation  independently  of  the  Federal  Government  and  for- 
bids them  from  requiring  consumer  labeling  or  other  consumer  pro- 
tection not  required  under  Federsd  law.  This  is  an  outrageous  effort 
to  shield  a  dangerous  technology  from  elected  ofliciEds  who  try  to 
protect  their  constituents.  Consumers  should  be  given  the  opportu- 
nity to  avoid  irradiated  food,  because  serious  questions  have  been 
raised  by  reputable  scientists  about  consuming  such  food. 

The  safety  of  consuming  irradiated  foods  is  open  to  serious  doubt. 
Many  scientists  from  colleges  and  universities  across  this  Nation 
have  urged  the  PDA  to  delay  action  on  irradiated  foods  until  more 
is  known  about  the  hazards.  Scientific  studies  have  already  demon- 
strated such  problems  as:  One,  the  loss  of  vitamins  smd  nutritiontd 
quality  in  foods  which  are  irradiated;  two,  the  potential  for  genetic 
damage  and  cancer  resulting  from  eating  irradiated  foods;  three, 
increased  growth  of  naturally  occurring  aflatoxins,  which  are 
potent  cancer-causing  agents  due  to  the  irradiation  process;  four, 
creation  of  new  chemicals  in  the  food,  called  radiolytic  products  by 
the  ionizing  process;  and,  five,  increased  risk  of  food  poisoning 
caused  by  the  radiation  resistant  botulism  bacteria. 

The  FDA  discounted  the  need  to  determine  the  overall  effects  on 
a  diverse  population  of  eating  a  variety  of  irradiated  foods  over  a 
lifetime.  The  FDA  declared  irradiated  food  safe  by  ignoring  the  evi- 
dence of  a  variety  of  scientific  studies.  An  FDA  memorandum 
dated  April  9,  1982  states  that  a  task  force  reviewed  441  studies 
and  initially  accepted  266.  Using  certain  criteria,  they  eliminated 
many  studies  and  examined  in  detail  32  studies  indicating  adverse 
results  of  eating  irradiated  foods  and  37  studies  that  appeared  to 
support  safety.  Next  they  declared  all  but  five  studies — which  sup- 
ported safety — "deficient." 

I  have  been  trained  as  a  lawyer  and  when  you  find  that  there 
were  32  for  and  37  against  or  something  in  that  nature  one  would 
r^ard  that  as  a  debate  instead  of  a  consensus  on  the  safety  of 
something,  but  what  the  FDA  did 

Mr.  Bedell.  Are  you  about  through? 

Ms.  Tucker.  I  would  beg  for  additional  time. 

Mr.  Bedell.  How  much  additional  time,  because  we  are  going  to 
have  to  be  pretty  strict  here.  How  much  time  do  you  need? 

Ms.  Tucker,  Could  I  have  another  4  minutes,  please. 

Mr.  Bedell.  What  are  the  wishes  of  the  subcommittee? 

Mr.  Brown,  I  would  like  to  ask  permission  for  her  to  have  an- 
other 4  minutes. 

Mr.  Bedell.  Without  objection. 

Ms.  Tucker.  Thank  you  very  much. 

We  do  not  think  it  is  appropriate  to  base  the  safety  of  a  hazard- 
ous process  on  five  studies,  ignoring  a  vast  literature  containing 
evidence  suggesting  that  irradiated  foods  may  be  hazardous  to  our 
health. 

In  a  review  of  1,223  wholesomeness  studies  conducted  by  J. 
Bama  for  the  Hungarian  Academy  of  Sciences  in  1979,  study  re- 
sults were  classified  as  either  neutral,  adverse  or  beneHcial.  Each 
study  could  have  several  outcomes,  since  studies  could  address 
more  than  one  issue.  Barna  found  1,414  adverse  effects,  185  benefi- 
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affects  axid  7,191  neutral  effects.  Clearly,  there  is  research  evi- 
e  siiggeBt.ing  potential  harm  to  humans. 

jma  pro^vided  breakdowns  for  items  considered,  £ind  I  will  pro- 
some  examples.  For  bacon,  he  found  86  neutral  study  results, 
dverse  study  results  and  no  beneficial  results.  For  soybeans  he 
d  60  adverse  study  results,  no  beneficial  results  and  26  neutral 
y  results.  For  sucrose,  a  very  common  food  component,  he 
d  39  adverse  study  results,  38  neutral,  and  one  beneficial.  For 
I  oil  he  found  13  adverse,  5  neutral,  and  no  beneficial  results. 
ae  studies  reviewed  by  Barna  were  those  considered  by  a  se- 
ed expez*t  committee  on  wholesomeness  sponsored  by  the  Inter- 
ional  Atomic  Energy  Agency  and  others.  This  so-called  expert 
imittee  declared  irradiated  food  safe.  The  International  Atomic  '^ 
3rgy  Agency  is  not  a  public  health  organization;  its  mandate  is 
promote  nuclear  technologies.  We  contend  their  declaration  of 
nolesomeness  is  analogous  to  claims  by  the  American  Tobacco  In- 
itute  that  cigarette  smoking  has  not  been  proven  dangerous  to 
m'b  health. 

1  would  like  to  draw  the  subcommittee's  attention  to  a  couple  of 
rtudies  indicating  adverse  effects  to  support  our  overall  concern. 

In  a  study  of  feeding  freshly  irradiated  wheat  to  malnourished 
children,  conducted  in  India,  children  fed  freshly  irradiated  wheat 
developed  blood  abnormalities — polyploid  cells  associated  with 
cancer  induction — while  control  children  fed  the  same  diet  did  not 
show  this  problem.  The  wheat  was  irradiated  at  the  same  levels  as 
proposed  no^n^  in  the  United  States.  The  study  was  published  in  a 
scientific  journal.  The  American  Journal  of  Clinical  Nutrition. 
Food  irradiation  promoters  have  suggested  that  the  study  was 
fraudulent,  and  they  claimed  it  was  repudiated  by  the  director  of 
tie  institute  conducting  the  study.  We  wrote  to  the  institute,  and 
we  have  attached  their  response,  which  indicates  that  they  stand 
behind  their  study.  And  also  that  the  institute  cited  as  claiming 
that  the  study  was  fraudulent — never  made  such  a  claim.  In  fact, 
similar  problems  with  freshly  irradiated  wheat  have  been  demon- 
strated in  the  blood  of  both  monkeys  and  mice. 

Another  study  looked  at  drosophila  melanogaster — fruit  flies — 
for  genetic  dameige  when  fed  irradiated  chicken.  That  study  found 
that  fruit  flies  fed  gamma  irradiated  chicken  have  seven  times 
fewer  offspring  than  those  fed  thermally  processed  chicken.  Donald 
W.  Thayer  of  the  Department  of  Agriculture  considered  this  find- 
ing alarming,  and  worthy  of  further  investigation. 

We  believe  that  the  scientific  literature  thus  far  creates  contro- 
versy over  the  safety  of  feeding  irradiated  foods  to  our  children. 
We,  therefore,  recommend  the  following:  Commercialization  of  food 
irradiation  should  be  halted;  an  environmental  impact  statement 
should  be  prepared  for  the  food  irradiation  process  before  more 
funds  are  committed  or  spent  for  development  in  this  field;  the 
many  unanswered  questions  about  the  safety  of  eating  irradiated 
foods  should  be  addressed  by  agencies  that  do  not  promote  nuclear 
tecbnolc^es,  such  as  the  Department  of  Energy;  H.R.  696  should 
not  be  passed  into  law;  and  any  food  or  food  ingredient  that  has 
been  irradiated  with  ionizing  radiation  should  be  clearly  labeled  to 
the  consumer  as  required  by  current  regulations. 
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We  do  not  want  to  see  a  misleading  Sunshine  sjrmbol  as  has  been 
suggested  by  some  members  of  the  industry. 

I  would  like  to  present  several  hundred  signatures  on  petitions 
opposing  food  irradiation,  along  with  documents  attached  to  my 
testimony  describing  cesium-lST  and  cobalt-60,  the  radioactive  sub- 
stances that  the  industry  wants  to  use,  the  DOE  projects  that  have 
been  funded  in  secret  hearings  and  some  of  the  scientific  study  in- 
formation which  I  have  cited. 

Thank  you. 

[The  prepared  statement  of  Ms.  Tucker  appears  at  the  conclusion 
of  the  hearing.] 

Mr.  Bedell.  Dr.  Frompovich. 

STATEMENT  OF  CATHERINE  J.  FROMPOVICH,  PRESIDENT,  COAU- 
TION  FOR  ALTERNATIVES  IN  NUTRITION  AND  HEALTHCARE, 
INC. 

Ms.  Fromkjvich.  Thank  you  for  the  opportunity  to  present  com- 
ments in  opposition  to  food  irradiation. 

The  issue  of  primary  concern  to  us  is  that  of  sfifety  which  in- 
volves the  various  aspects,  phas^,  and  techniques  used  in  the  food 
irradiation  process  together  with  contradicting  or  questionable  in- 
formation on  research  and  testing. 

In  many  instances  a  very  definite  toxic  effect  was  observed  in 
some  phase  of  the  investigation,  clearly  associated  with  the  irradia- 
tion, and  this  w£is  so  stated.  However,  when  the  final  evaluation  of 
the  study  was  summarized,  this  observation  was  somehow  lost  and 
the  conclusions  stated  that  there  were  no  toxic  effects  that  could  be 
associated  with  irradiation. 

A  toxic  effect  has  been  observed  in  some  phase  of  the  experiment 
and  was  noted  as  being  clearly  associated  with  irradiation.  Some- 
how through  several  reports  and  interpretations  the  observation 
became  less  and  less  significant  until  it  disappeared.  Ultimately, 
the  writer  concluded  that  the  irradiated  food  had  been  more  benefi- 
cial for  the  animals  than  the  control  diet. 

The  most  serious  question  in  my  mind  is:  Will  there  be  genetic 
mutations  as  a  result  of  food  irradiation?  In  a  statement  submitted 
by  Radiation  Technology,  Inc.,  a  petitioner  to  USDA/FDA  for  food 
irradiation  licensing,  the  following  information  appears:  "Muta- 
tions are  an  inevitable  consequence  of  irradiating  foods,  yet  the 
creation  of  new  organisms  and/or  organisms  with  increased  patho- 
genicity is  not  a  probable  event  for  the  following  three  reasons," 
(a),  (b)  and  (c)  and  (c)  says,  "Changes  in  DNA  will  induce  DNA 
repair  mechanisms  so  many  mutations  will  only  be  temporary 
(iMram  and  Farkas  1977)." 

Still  another  question:  How  can  one  say  DNA  mutations  will 
only  be  temporary?  Who  is  to  say  who  will  be  subject  to  the  muta- 
tions? What  right  does  private  industry  or  anyone  else  have  to  re- 
program  DNA  repair  mechanisms? 

l^e  report  from  which  I  recite  this  statement  is  known  as  "Find- 
ine  of  No  Significant  Impact"  for  Food  Additive  Petition  4M3789, 
submitted  by  Radiation  Technology,  Inc.  which  concerns  the  use  of 
gamma  irradiation  to  control  trichinae  and  other  helminths  in 
pork.  Send  to  DMB  Docket  No.  84F-0230.  Approved  date:  January 


,y  Google 


77 

£,  1985.    "h/LBLy    I  ask  that  this  information  be  made  part  of  the 
^Uc  lieEkxixiss  on  record. 
Mi.  Bedklj.-  Without  objection. 

Ma.  PRoaffPOViCH.  Still  another  question:  Why  did  the  FDA  ap- 
prove pork  li-radiation  just  3  days  before  the  new  EPA  guidelines 
would  have  required  an  environmental  impact  report? 
RegEtrdin^g  the  studies  to  support  safety  of  food  irradiation  proc- 
eeoQg,  my  question  is  why  only  "5  studies  appeared  to  support 
safety,  and  all  the  remaining  64  were  determined  to  be  deficient"? 
Originally,  441  summarized  studies  were  presented;  of  that  266 
were  accepted  or  accepted  with  reservation,  147  were  rejected  and 
28  were  not  cat^orized  and  only  5  appeared  to  support  safety.  This 
poees  another  question:  How  can  food  irradiation  be  deemed  safe 
based  upon  such  a  minute  number  of  accepted  studio?  This  infor- 
mation appears  in  a  Department  of  Health  and  Human  Services 
Memorandum  from  Food  Additives  Evaluation  Branch,  HFF-156, 
dated  April  9.  1982  for  the  subject:  "Final  Report  of  the  Task 
Group  for  the  Review  of  Toxicology  Data  on  Irradiated  Foods." 
May  I  ask  that  this  information  be  made  part  of  the  public  hear- 
ings on  record. 
Mr.  Bedell.  Without  objection. 

Ms.  Fbompovich.  Still  another  question:  How  can  a  petitioner  for 
the  irradiation  process  claim  that  labeling  not  be  required?  In  a 
letter  dated  July  30,  1985  from  Radiation  Technology,  Inc.  to 
USDA-FSIS,  its  president,  Martin  Welt,  states: 

Althm^h  the  FDA  is  required  by  current  r^ulation  h>  consider  fmx]  irradiation 
an  additive,  I  believe  that  the  FSIS  can  do  away  with  a  carrythrough  labeling  re- 
quirement on  the  grounds  that  the  additive  would  only  be  considered  incidental  to 
the  proceas  and  not  of  any  substantive  value. 

Pasteurization  is  required  by  law  to  be  on  a  label  and  so  should 
irradiation  along  with  the  number  of  rads  used  to  irradiate  the 
foods  or  any  food  component. 

May  I  ask  that  this  be  made  part  of  the  record. 

Mr.  Bedell.  Without  objection. 

Ms.  Frompovich.  And  my  final  question:  How  come  there  are  no 
food  irradiation  guidelines?  In  my  letter  of  August  27,  1985,  to  Dr. 
Eogel  at  USDA,  I  asked  if  there  were  guidelines  for  irrftdiatlon 
doses  and  rads  similar  to  the  manual  on  chemicals  known  as  "Com- 
pound E)vaIuation  and  Analytical  Capability  Annual  Residue 
Plan."  Dr.  Engel  asked  Dr.  George  Pauli  of  Division  of  Food  and 
Color  Additives,  HFF-330,  Center  for  Safety  and  Applied  Nutrition, 
to  answer  my  question  which  he  did  in  his  letter  dated  October  10, 
1985.  Dr.  Pauli  said:  "We  have  no  such  guidelines."  Why? 

B4r.  Bedell.  Excuse  me.  Dr.  Frompovich.  What  is  your  situation 
with  r^ard  to  time? 

Kfs.  F^oupovicH.  About  a  half  a  minute.  May  I  have  it,  please? 

Bfr.  Bedblu  You  may  proceed,  of  course. 

Ma.  Frohpovich.  Thank  you. 

IF  there  are  no  food  irradiation  guidelines,  how  can  the  process 
possibly  be  approved? 

In  summation,  I  would  like  to  request  that  much  more  impecca- 
Ue  research  be  done  at  various  levels  before  our  government  con- 
siders this  process.  In  addition,  I  respectfully  request  the  FDA  to 
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withdraw  its  present  approvals  on  the  foods  already  approved  for 
the  food  irradiation  process. 

[The  prepared  statement  of  Ms.  Frompovich  appears  at  the  con- 
clusion of  the  hearing.] 

Mr.  Bedell.  Thsmk  you  very  much. 

Mr.  Roberts. 

Mr.  Roberts.  Yes,  Mr.  Chairman. 

I  said  in  my  earlier  statement  at  the  beginning  of  these  hearings 
that  judging  from  the  witness  list  I  thought  we  would  hear  from  all 
sides  of  the  issue,  and  I  looked  forward  to  that.  We  certainly  have 
had  that  with  this  panel.  I  want  to  thank  you  for  your  comments 
and  for  your  statements.  That  is  what  this  hearing  is  all  about. 
You  have  asked  some  good  questions,  and  I  think  as  we  go  through 
these  hearings,  why,  we  will  try  to  answer  them  as  best  we  can. 

Ms.  Frompovich.  Excuse  me.  May  I  have  some  input  to  you,  sir? 

Mr.  Roberts.  Yes,  ma'am. 

Mb.  Frompovich.  Could  we  possibly  be  considered  as  resource  in- 
dividuals on  this  issue? 

Mr.  Roberts.  I  beg  your  pardon? 

Ms.  Frompovich.  May  we  be  considered  as  resource  individuals 
on  this  issue? 

Mr.  Roberts.  I  think  everybody  that  is  going  to  testify  will  be  re- 
source people  in  terms  of  the  testimony  that  they  provide. 

Ms.  Frompovich.  Thank  you. 

Mr.  Bedell.  Mr.  Morrison. 

Mr.  Morrison.  Thank  you,  Mr.  Chairman. 

Mr.  Alvarez,  you  make  a  number  of  allegations  concerning  the 
relationship  between  food  irradiation  and  the  nuclear  industry.  Do 
you  have  the  same  attitude  toward  medical  irradiation? 

Mr.  Alvarez.  No,  sir.  In  fact,  if  I  may  with  permission,  this  is 
my  wife,  Kitty  Tucker.  Kitty  had  Hodgkin's  disease  in  1963  and 
was  treated  with  irradiation,  and  I  believe  very  strongly  it  saved 
her  life;  but  I  think  there  are  limits  to  this,  and  there  are  benefi- 
cial uses  of  irradiation.  There  is  no  question  about  that,  but  at  the 
same  time  there  are  uses  of  irradiation  which  in  my  view  pose  un- 
acceptable risks  to  society,  and  in  my  opinion  food  irradiation  is 
one  of  those. 

Mr.  Morrison.  Then  your  questions  about  facilities  and  the  rela- 
tionship with  the  nuclear  industry,  you  say  those  do  not  apply  to 
medical  treatments  or  sterilization  of  the  various  things  used  in 
hospitals? 

Mr.  Alvarez.  No,  I  make  no  such  claims.  A  great  deal  of  the  iso- 
topes for  the  use  of  medicine  came  from  the  Federal  Nuclear  Pro- 
gram. 

Mr.  Morrison.  But  you  do  not  want  it  applied  to  food,  even 
though  it  is  the  SEime  process. 

Mr.  Alvarez.  Well,  I  think  that  it  is  pretty  clear  that  the  com- 
mercial use  of  radioisotopes  for  medicine  have  been  shown  to  be 
commercially  viable  without  a  significant  heavy  Federal  subsidy 
over  the  years.  However,  I  would  say  that  if  food  irradiation  were 
to  fend  for  itself  around  the  same  time  that  the  radioisotope  indus- 
try had  to  fend  for  itself,  which  was  the  late  1950's,  food  irradiation 
would  probably  be  a  footnote  in  history  books. 
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May  I  make  another  comment  about  this.  You  see,  food  irradia- 
tion to  me  appears  to  be  more  of  a  product  of  glacial  bureaucratic 
drift  than  commercial  viability.  The  primary  source  of  funds  for 
food  irradiation  are  not  coming  from  the  U.S.  Department  of  Agri- 
culture but  they  are  coming  right  out  of  the  nuclear  weapons 
budget.  Now  that  raises  a  question:  Is  the  nuclear  weapons  pro- 
gram an  agency  involved  in  food  safety? 

Mr.  Morrison.  Are  you  aware  that  the  separation  of  cesium  that 
jTOU  included  in  your  comments  is  finished?  There  will  be  no  more; 
that  is,  it  is  much  too  expensive  and  they  are  aware  of  that  now. 

Mr.  Alvarez.  Yes,  I  am  aware  of  that,  and  I  am  also  aware  that 
there  are  at  least  some  plans  that  are  being  entertained  at  the  Sa- 
vannah River  Plant  to  separate  cesium  so  the  possibilities  that 
more  irradiation  in  the  form  of  cesium  ceuinot  be  ruled  out  is  my 
understanding. 

Mr.  Morrison.  My  understanding  is  that  the  separation  that  was 
done  in  Hanford  in  my  district  was  because  the  material — it  re- 
duced the  threat  of  the  radioactive  defense  wastes  that  were  in 
storage  in  tanks  that  were  designed  for  25  years  and  lo  and  behold 
after  30  years  some  of  them  started  to  leak  so  that  that  separation 
was  made,  and  it  was  an  expensive  separation  of  materials.  There 
were  about  77  million  curies  there,  and  it  has  been  oversubscribed 
by  twice.  Most  of  that  will  be  used  for  medical  purposes.  In  fact, 
one  of  the  reasons  for  H.R.  696  was  to  get  food  irradiation  added  to 
the  list  of  use,  priority  use  for  any  radioisotopes  the  government 
may  happen  to  nave  title  to.  I  guess  the  point  is  this.  There  will  be 
no  tie  as  far  as  future  food  irradiation  is  concerned  back  with  the 
nuclear  industry  in  any  way,  shape  or  form. 

Cobalt  is  produced  commercially.  It  does  not  have  a  tie  except  in 
Canada  to  the  use  of  irradiation  sources,  and  I  anticipate,  as  I  see 
it,  that  these  source  materials  will  be  machine  generated  and  have 
absolutely  no  relationship  to  the  nuclear  industry.  Does  that 
render  moot  then  many  of  the  arguments  that  you  make  in  your 
paper? 

Mr.  Alvarez.  With  all  due  respect,  Congressman,  I  say  that  they 
do  not  because  if  you  just  look  and  see  what  is  happening,  the  De- 
partment of  Energy  is  spending  the  lion's  share  of  the  money  for 
the  conunercialization  of  this  process,  and  the  lion's  share  of  that 
money  is  going  for  the  utilization  of  radiocesium  sources. 

In  Dublin,  CA  there  is  at  least  plans  to  construct  a  major  cesium 
irradiator.  "There  is  a  mobile  irradiator  that  is  planned  to  be  hauled 
around  the  farmland  of  the  Northwest,  I  respectfully  disagree,  sir. 

Mr.  Morrison.  Those  are  demonstration  facilities.  The  point  that 
I  am  making  is  that  cesium,  which  you  seem  to  count  on,  they  are 
not  going  to  separate.  It  is  expensive  to  separate,  and  at  half  the 
cost  of  cobalt  they  cannot  afford  to  do  it. 

Mr.  Alvarez.  I  understond,  sir,  but  there  is,  I  believe,  at  least 
depending  on  what  you  read  somewhere  between  80  and  90  million 
curies  of  radiocesium. 

tb.  Morrison.  Yes,  and  there  are  144  million  curie  requests  for 
that. 

Mr.  Alvarez.  I  understand.  Also  by  1985—10  years  ago  there 
were  requests  for  264  nuclear  powerplants,  but  they  just  did  not 
happen,  so  I  think  we  have  to  look  at  reality. 
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Just  to  summarize,  I  think  that  this  rediocesium  that  has  been 
separated  at  Heuiford  will  have  to  be  disposed  of  as  radioactive 
wastes  unless  it  is  commercialized,  and  thus  millions  of  dollars 
would  have  been  poured  down  the  drain. 

Mr.  Morrison.  Well,  it  has  a  very  great  beneficial  use,  Mr.  Alva- 
rez. Some  of  it  goes  toward  food  processing.  I  think  that  would  be 
no  different  for  society  as  long  as  it  is  sfife  Eind  the  Food  and  Drug 
Administration  is  handling  it  than  it  would  be  for  the  handling  for 
the  sake  of  medical,  which  you  seem  to  support. 

Mr.  Alvarez.  I  respect  your  vieira,  sir. 

Mr.  Morrison.  I  thank  you,  sir. 

Mr.  Chairman,  I  wish  I  had  more  time. 

Mr.  Bbdell.  Mr.  Brown. 

Mr.  Brown.  No  questions. 

Mr.  Bedell.  Mr.  Panetta. 

Mr.  Panetta.  Mr.  Chairman,  first  of  all,  I  would  like  to  ask 
unanimous  consent  that  a  statement  that  I  prepared  be  inserted  in 
the  record. 

Mr.  Bedell.  Without  objection. 

[The  prepared  statement  of  Mr.  Panetta  follows:] 
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FOREIGN  OPERATIONS 
NOVEMBER   IB,    19BS 

He.    Chairman,   subcommittee   Henbers,   thank  you   for   scheduling  thlc 
bearing  today  to  coneldec   issues   concerning  the   use   of   food 
liradiation  and  to  levleu  H.R.   £96,   a  bill   designed  to  provide   F 
ceocdination  foe   the  continued  tcEearch,   development,   and 
coiaeiciallzatlon  of   food  licadiation. 

1  believe  It  lo  eitcenely  important  that  we  hold  foturaa  liki 
fully  addiesB  [lublic  concerns  on  this  issue,  ks  you  know,  recent 
actions  at  the  federal  level  have  ptompted  a  great  deal  of  debate 
concerning  the  safety  and  wholesomenesa  of  food  Irradiation.  Aa  I 
hav-e  stated  before,  alnce  th  S  technology  holds  the  potential  to 
replace  highly  toxic  and  carcinogenic  post-harvest  pesticides,  ]" 
believe  that  it  deserves  further  research.  However,  it  is  very 
important   that  evidence  on  all   eides  of   the   Irradiation   isEi 
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I    proposed  rules 


!    fedei 


^ood   I 


the 


jould  pe 
tilotads)    to    control    insect 
:lon   and    delay    the    ripening  of    fresh    fruits    and  vegetabli 

:    labeling.      Current    regulations    require    irradiated   foodi 
Clearly    labeled.      The   proposed    rule   would  only    require   labeling 
vholesale,    but    not    the    retail    level.      As    I    have   stated  before,    1 
firmly    belieire   that    all    irradiated    foods   must    be    clearly    labeled  at 
both    levels.       PDA    is  now    in   the   process   of    reviewing   the   comments 
received  and    deciding  whether    amendments    to   the   proposed    regulations 
are  warranted.      Pinal   regulations  will   be   published  once   that  process 

second,  Rep.  Sid  Horrison  has  intioduci 
establish  a  Joint  Operation  CommiEsion 
and  promote   activities    that   would    faci: 


,    696, 
irdinat 


ilch   >. 


1  effoi 


:   federal   food 


open  puDiic  QiscuEBion  ot   tnls  technology. 
1 at ion  labeling  requirements. 


of  potatoes  to  inhibit  sprouting,  and  tt 
allows  irradiation  of  porK  to  control  ti 
time,  commercial  use  of  food  irradiatloi 
■   food  products   in  the  U.S. 


approved.      They 


As  a   ree 
nedfly   c 


ult  of  the  ethylene  dlbromlde  (EDB)  suspension  and  the  recent 
:rlees  in  California  and  Florida,  interest  has  been  renewed  ii 
of  Irradiation  as  a  viable  alternative  for  highly  toxic  post- 
harvest  pesticides.  AS  you  linow,  EDB  was  banned  for  agricultural  use 
in  1984  by  the  Environmental  Protection  Agency  because  it  was  found  t 
be  a  carcinogen.  EPS  had  been  popularly  used  as  a  post-harvest 
fumiqant  on  fresh  fruit  to  prevent  the  spread  of  tropica]  fruit  fliei 
Unlllte  EJX  and  other  toxic  pesticides,  irradiation  will  not  leave  a 
toxic    residue   on    the   food. 


:etully   n 


□f   food  irradiation   since   1981, 

lis   technology    holds    the   potentii 

•chnology    deserves   further 
fidence    Co    date    indicates    that 
It    low    doses    and   for    uses 
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as   appropriate. 
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(c>  The  substance!  IdentlOed  In 
parkcrsph  taK2>  o[  thi*  secLlon  may 
be  used  In  surface  lubticajils  used  to 
faclllLate  the  drawlns.  stamplnc.  and 
tonaint  of  metallic  articles  from 
rolled  toll  and  sheet  stock  provided 
that  total  residual  lubricant  remalnlnc 
on  the  metallic  article  In  the  form  In 
which  It  contacts  food  does  not  exceed 
0.015  mllllsram  per  square  inch  of 
food-contact  surface. 

(d>  Subject  to  any  prescribed  limita- 
tions, the  quantity  of  surface  lubricant 
used  In  the  manufacture  of  inetatllc 
articles  shall  not  exceed  the  least 
amount  reasonably  required  to  accom- 
plish the  intended  technical  effect  and 
shall  not  be  Intended  to  nor.  In  tact, 
accomplish  any  technical  effect  In  the 
food  Itself. 

(e)  The  use  of  the  surface  lubricants 
In  the  manufacture  o(  any  article  that 
Is  the  subject  of  a  regulation  In  Parts 
114.  lib.  n«.  171.  17B  Uid  I  n»Ab  of 
thU  phapter  must  comply  with  any 
apeclflcatlons  prescribed  by  such  reiu- 
latlon  lor  the  finished  form  of  the  ar- 
Ucle. 

<f>  Any  substance  that  Is  listed  In 
this  section  and  the  subject  of  a  regu- 
lallon  In  Parts  114,  ITS.  116.  177,  118 
and  I  119. 4S  of  this  chapter  shall 
comply  with  any  applicable  specifica- 
tions prescribed  by  such  regulation. 

I    SibL    IT8t-l1U    u 

_l  VJB.C    Hl(»).  140:  sees.  40». 

101<e>.  7(M.  70  Stat.  «1»  u  uacndcd.  13  6ut. 
17M-1TSI  u  unendcil.  7t  Slat  }»-401  u 
amended  131  US.C.  14>.  17111).  17ail 
[43  FH  HW«.  M«r  14.  I»77.  as  uneoded  at 
41  KR  31B.  Jan.  4.  ia»:  «■  PK  10111.  Mar. 
IB.  1S84;  *»  yR  39S1».  July  33.  1M4I 

•  l7HJ33a    TtrpcBC  resins. 

The  terpens  resins  Identified  In 
pwacraph  u>  al  this  section  may  be 


iSeo.    MKk: 


safely  used  M  components  of  polypro- 
pylene film  Intended  for  use  In  contact 
with  food,  and  the  terpen e  resins  Iden- 
tified In  paragraph  <b)  o(  this  section 
may  be  safely  used  as  components  of 
polyolefln  film  Intended  for  use  In 
contact  with  food: 

(a)  Terpenc  resins  consisting  of  the 
hydrogenated  polymers  of  terpene  hy- 
drocarbons obtainable  from  sulfate 
turpentine  and  meetinc  the  following 
specifications:  Drop-softening  point  ot 
11B*-13B-  C:  Iodine  Value  less  than  10. 

<b)  Terpene  resins  consisting  of  paly- 
men  of  beta-plnene  and  meeting  the 
following  specifications:  Acid  value 
less  than  1;  saponification  number  less 
than  1;  color  less  than  4  on  the  Gard- 
ner scale  as  measured  In  M  percent 
mineral  spirits  solution. 

I ITUMS  Ttlntthj'kB*  (lj»l  4N:-*tl>rl- 
huoaU). 
Telnethylene  glycol  dl  <3-ethylhex- 
oale)  containing  not  more  than  3] 
parts  per  million  ethylene  and /or 
diethylene  glycols  may  be  used  at  a 
level  not  to  exceed  0.1  percent  by 
weight  of  twine  as  a  finish  on  twine  to 
be  used  lor  tying  meat  provided  the 
twine  fibers  are  produced  fionv  nylon 
resini  complying  with  |  177.1SO0  of 
this  chapter. 

I  ITB.)1»    Ttlrahyiroturan. 

Tetrahydrofuran  may  be  safely  used 
in  the  fabrication  ot  articles  Intended 
for  packaging,  transporting,  or  storing 
food*,  subject  to  the  provisions  of  this 

<a>  It  Is  used  as  a  solvent  In  the  cast' 
Ing  of  film  from  a  solution  of  polymer- 
ic resins  of  vinyl  chloride,  vinyl  ace- 
tate, or  vlnylldene  chloride  that  have 
been  polymerized  singly  or  copolymer- 
teed  with  one  another  In  any  comblna- 
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food  and  Dfwfl  A 

tlon.  or  It  mky  be  lued  a*  a  lalvent  In 
the  caating  of  film  prepared  from 
vinyl  chloride  copolymen  complying 
with  1 177.1080  of  this  chapter. 

(b)  The  midual  amount  of  letrahy- 
drofuran  In  the  film  doe*  not  exceed 
1.5  percent  by  weight  of  Illra. 

■  l78Jt1B     UlIraBWiBt  blue. 

Ultramarine  blue  may  be  lafely  used 
a*  a  component  of  article*  Intended 
for  use  In  producing.  muDufacliirlni. 
packing,  processing,  preparing,  treat- 
ing, packaging,  transpartlng,  or  hold- 
Ins  food  In  accordance  with  the  follow- 
ing prescribed  conditions: 

(■>  II  Li  used  as  ■  colorant  In  the 
manufacture  of  the  following  articles: 

(1)  Flexible,  semirigid,  and  rigid 
plastic  materials. 

(3)  Textile*  and  textile  tiben  as  pro- 
vided In  I  177.3800  of  this  chapter. 

lb)  The  quantity  used  shall  not 
exceed  the  amount  reasonably  re- 
quired to  accomplish  the  Intended 
effect. 

PAIT  179— IIIADIATION  IN  THE 
PRODUCTION,  nOCfSSING  AND 
HANOUHG  OF  FOOD 

liia#t  A-ttManad} 
liifcyrt  »     ■■*»M—  and  RsdMlH  Swnn 
Bm. 

11S.JI  Source*  of  nulUllon  used  tor  inspec- 
tion ol  food,  lor  Inipeetlon  dI  cscksted 
lood.  and  for  coniroUlne  food  procru. 


n».M    Ultnvloli 


Subpart  A— |l«*arvad| 

and  ladialion 


1 179.11     Sound  or  radiallon  UMd  for  In- 
■pecUoB    of    food,    fur    jiupcclktn    of 
packaged     food,    and     tor    eon  trailing 
roe4  procculng. 
Sources    of    radiation    for    the    pur- 
poses ol  Inspection  of   foods,   for   In- 
spection   of    packaged    food,    and    for 
controlling    food    processing    may    t>e 
aafely  used  under  the  following  condt- 

(a)  The  radiation  source  Is  one  of 
the  following: 

(1)  X-ray  tubes  producing  X-radl- 
atlon  from  operation  of  the  tube 
source  at  energy  levels  ot  300  kllovolt 
peak  or  lower. 

(11  Sealed  units  producing  radiations 
at  energy  levels  of  not  more  than  3.3 
million  electron  volts  from  one  of  the 
following  isotopes:  Ainedciuin-141, 
ceslum-137.  cobalt-ao.  lodlne-135.  kryp- 
ton-85.  radlum-226.  and  strontlum-H. 

(31  Sealed  units  producing  neutron 
radiation  from  the  isotope  Callfoml- 
um-ZSI  (CAS  Reg.  No.  13981-17-4)  to 
measure  moisture  In  food. 

<b>  To  assure  safe  use  of  these  radl- 

(1)  The  label  ot  the  sources  shall 
bear.  In  addition  to  the  other  Informa- 
tion required  by  the  Act: 

(I)  Appropriate  and  accurate  Infor- 
mation Identifying  the  source  of  radl- 
allor 


(1!)  The 


<0B.  701.  SI  Stat.  I0S5- 

71  sut.  iisi-nga  u 

C.  1«B,  }71i,  unleu  all>tr 


amended  111 
Souicc  41  FR  UU5.  tlu.  IS.  II 


uiimuro  energy  ot  radi- 
ation emitted  by  X-ray  tube  sources. 

(2>  The  label  or  accompanying  label- 
ing shall  bear 

(1)  Adequate  directions  tor  Installa- 


t  that  no  food  (hall 
le  exposed  to  radiation  sources  listed 
n  paragraph  <a>  (Hand  (2)  of  thb sec- 
ion  so  as  to  r<K:elve  an  abaorbed  dose 
n  excess  of  1.000  rads. 
(Ill)  A  statement  that  no  food  shall 
le  exposed  to  a  radiation  source  listed 
n  paragraph  (aK3)  ot  this  section  so 
J  to  receive  an  abaorbed  doese  In 
xcess  of  200  milllrads. 

4-17U  u 
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I  I7«.22     Cmmu   radlalloa  for  Uw  Ircal- 

Bwal  at  food. 

Okinnik  radlktlon  (or  the  ticmttnent 

or  cerlmin  tooda  maybe  ufely  u«ed 

IT  lollowlnE  condlttocu: 
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<>)  Th«  rkdiatlon  fource  coiulsU  ol 
■Ckled  unlU  containing  the  Isotope 
coball-60  or  cesium- 13T. 

(b)  The  gamma  nullatlon  I*  uied  or 
Intended  for  use  In  a  itngle  treatment 
at  (ollowa: 


o  assure  safe  use,  the  label  and 
'labeling  ol  the  food  shall  bear,  In  addi- 
tion to  the  other  Information  re<)utred 
by  the  act,  the  tallowing  statements: 

<I>  "Treated  with  huilzlng  radiation" 
or  '"Treated  with  gamma  radiation"  on 
retail  packages. 

(2)  "Treated  with  ionizing  radi- 
ation—do  not  Irradiate  again"  or 
"Treated  with  gamma  radiation — do 
not  Irradiate  again"  on  wholeiale 
packages  and  on  Invoices  or  bill*  ot 
Ikding  o(  bulk  shipments. 


1>.  iseil 

for  Ike  ti 

Electron  beam  radiation  for  the 
treatment  of  food  may  be  safely  used 
under  the  following  conditions: 

(a)  The  radiation  source  conslats  ot 
an  electron  accelerator  producing  a 
beam  of  electrons  al  energy  level*  not 
to  exceed  S  million  electron  volt4. 

(bl  The  electron  beam  i 
used  or  Intended  lor  use  : 
treatment  as  follows: 


«c>  In  the  case  of  electron  beam  radi-  tensity  and  power  used  In  the  procesa- 
allon  used  for  treatment  of  food,  a  Ing  shall  be  made  with  recorders  cou- 
permanent  record  of  the  radiation  In-      pled  to  the  electron  accelerator,  and 
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Food  md  Drvg  AdmM«lralt«n,  HHS 

Lhe  record!  ih»ll  be  reUlned  tor  Food 
Mid  Drug  AdmlnUtratlan  Inipectlon 
lor  »  period  ot  I  yeu.  Such  record* 
■hftll  proTlde  inrormatlan  IdenUtylng 
completely  the  (ood  that  hH  been  lub- 
Jected  to  the  rMtlktlon  recorded  there- 

^^(d)  To  uaure  ule  lue.  the  label  and 
labeling  of  the  rood  ihall  bear.  In  addi- 
tion to  the  other  In  formation  required 
by  the  act.  the  lollovtng  statement*: 

<I)  "Treated  with  Ionizing  radiation" 
or  "Treated  with  electron  rvdiatlon" 
on  retail  packages. 

(3)  "Treated  with  lonlilng  radi- 
ation—do  not  Irradiate  again"  or 
"Treated  with  electron  radiation— do 
not  Irradiate  again"  on  wholesale 
packages  and  on  invoice*  or  bill*  of 
lading  or  bulk  shipment*. 


|t7*.4S 

ii*ed  ror  heating  food  under  the  fol- 
lowing  condltlonK 

(a)  The  radiation  source  con*l*t*  at 
electronic  equipment  tM«dudnc  ndio 
waves  with  (pedrtc  trcquendei  lor 
this  purpose  authortied  bjf  Uie  Feder- 
al Communication*  Conunlwlon. 

(b)  The  radiation  li  iwed  or  IntMtded 
ror  use  In  the  production  of  heat  In 
rood  wherever  heat  la  necessary  and 
eirectlve  In  the  Ireatnwnt  or  procM»> 
Inr  of  (ood. 

I  injl    UHntloM  railalloa  for  Uw  frM> 

CHlag  and  Iwafirt  mt  tuoi. 

Ultraviolet  radlatloa  for  the  proeeaa- 

Ing   and   treatment   of   (ood   may   be 

safely  used  under  the  (oUowlnc  condl- 


(a)  The  r 
ultraviolet  e 
emit  wavelength*  within  the  range  of 
3200-3000  Angstrom  uiUU  with  00  per- 
cent or  the  emlialon  being  the  wa*e- 
length  353?  Angstrom  units. 

(b)  The  ultraviolet  radiation  la  usad 
iise  as  followi: 


The  packaging  materials  identified 
In  thi*  (ectlon  may  be  safely  subjected 
to  Irradiation  Incidental  to  the  radi- 
ation treatment  and  processing  of  pre- 
packaged foods,  subject  to  the  provi- 
sions of  this  section  and  to  the  re- 
quirement that  no  Induced  radioactiv- 
ity U  detecUble  In  the  packaging  ma- 
UrlBl  Itself: 

(a)  The  radiation  of  the  rood  Itsell 
shall  comply  with  regulations  In  this 
part. 


otherwise  Indicated,  iDddental  to  the 
use  or  gamma  radiallon  In  the  radi- 
ation treatment  of  prepackaged  foods: 

<1)  Nitrocellulose-coated  or  vtaiyll- 
dene  chloride  copolymer-coaied  cello- 
phane complying  With  |in.l300  of 
this  chapter. 

<3>  aiasslne  paper  complying  with 
I  17S.170  of  this  chapter. 

<3>  WsK-coatcd  paperboard  ootaply- 
Ing  with  i  ns.l70  of  this  chapter. 

(i)  Polyolelln  film  prepared  (ram 
one  or  more  of  the  baalc  olefin  poly- 
mers complying  with  1 117.1910  of  this 
chapter.  The  llnlshed  film  may  con- 
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Mr.  Panktta.  Also  a  letter  sent  to  me  from  Ida  Honorof  to  be 
included  in  the  record  as  well. 

Mr.  Bbdbll.  Without  objection. 

[The  letter  appears  at  the  conclusion  of  the  hearing.] 

Mr.  Panftta.  Let  me  ask  of  all  members  of  the  panel,  obviously 
the  issue  here  is  one  that  involves  some  degree  of  dispute  and  yet 
some  feeling  that  if  it  is  found  to  be  safe,  that  it  can  be  useful. 

Do  you  have  any  objection  to  additional  research  into  the  use  of 
irradiation? 

Ms.  Tucker.  I  feel  that  there  needs  to  be  additional  research  into 
the  safe^  of  irradiated  foods  before  there  is  Einy  movement  forward 
to  commercialize  it  in  the  United  Stetes.  If  we  move  forward  with 
the  current  FDA  proposals,  what  we  are  saying  is  let's  make  our 
children  and  our  grandchildren  the  guinea  pigs.  We  are  facing  a 
rising  cancer  rate,  a  rising  cancer  death  rate,  despite  spending  bil- 
lions of  dollars  trying  to  find  cures  for  cancer.  What  we  have  dis- 
covered through  our  quick  review  of  the  literature  is  that  every 
food  irradiated  has  different  radiolytic  products  formed  in  it.  Now, 
perhaps  some  of  these  foods  are  safe  to  eat.  Perhaps  some  of  the 
producte  formed  are  not  dangerous  and  perhaps  others  are  danger- 
ous, but  in  an  effort  to  push  forward  a  new  industry  that  is  not 
about  to  make  it  on  its  own,  the  Federal  Government  is  proposing 
to  subsidize  demonstration  projecte  through  the  Department  en 
Ener^.  We  feel  that  studies  that  have  suggested  adverse  efTects 
shouM  be  replicated.  We  feel  that  a  lot  of  unanswered  questions 
^ould  be  answered  before  there  should  be  any  movement  forward. 
We  do  not  think  the  research  should  be  done  on  the  American  con- 
sumer. I  think  it  ought  to  be  done  in  the  laboratory. 

The  study  done  in  Indiana  on  real  live  children  was  done  because 
the  researchers  believed  the  earlier  research.  The  earlier  research 
had  only  looked  at  stored  wheat.  There  is  nothing  in  the  FDA  pro- 
posal to  require  that  food  be  stored  long  enough  for  whatever  it 
was  that  caused  the  polyploids  in  these  children's  blood  to  disap- 
pear. 

The  replication  studies  indicated  that  they  found  the  same  kinds 
of  problems  in  laboratory  animals. 

Mr.  Pametta.  Ms.  'Tucker,  to  the  extent  that  the  legislation 
before  us  provides  for  unifying  the  research  effort  and  trying  to 
direct  research  at  this  issue,  why  would  you  oppose  it  on  that 
basis? 

Ms.  TucKEB.  My  reading  of  this  legislation  is  that  they  will  set 
up  a  new  agency  to  promote  food  irradiation  just  as  the  Atomic 
Knergy  Commission  promoted  new  technology. 

Mr.  Panbtta.  Would  you  say  that  about  any  bill  that  sought  to 
do  research  in  this  area? 

Ms.  Tucker.  No.  I  think  that  bills  looking  into  the  safety  should 
rightfully  belong  some  place  like  Health  and  Human  Services  or 
the  Department  of  Agriculture. 

Mr.  Alvarez,  Sir,  may  I  interject  a  comment.  This  bill  is  not  a 
research  bill.  This  bill  is  a  commercialization  bill  and  that  research 
is  designed  for  the  goal  of  commercialization.  It  is  like  the  Synfuels 
Corporation.  You  can  say  Synfuels  is  for  R&D  and  for  research,  but 
where  is  Ui  t  money  truly  going?  It  is  goiiw  for  the  commercial 
demonstrati     ,  This  bill  makes  it  a  policy  of  the  Federal  Govem- 


,y  Google 


90 

ment  to  promote  it  by  spending  money  to  build  plants.  That  is  the 
bottom  line  of  this  bill. 

Mr.  Panetta.  But  the  Federal  Government  does  that  with  a 
number  of  areas.  We  do  that  with  alternatives,  with  energy,  in  the 
health  area,  in  a  number  of  areas.  We  are  constantly  involved  in 
tr3ang  to  determine  whether  a  new  technolc^y  can  be  workable.  So 
what  is  the  problem  with  that? 

Mr.  Alvarez.  Well,  there  is  a  difference  between  research  and 
development  and  commercialization. 

Mr.  Panetta.  But  that  is  just  a  matter  of  your  interpretation, 
isn't  it? 

Mr.  Alvarez.  Indeed,  and  in  terms  of  research  may  I  just  make 
the  following  comments.  One  of  the  basic  claims  about  the  safety  of 
food  irradiation  is  that  astronauts  eat  it.  OK.  Well,  as  you  may 
know,  the  American  Medical  Association  for  many  years  had  de- 
clared the  use  of  irradiation  of  the  fetus  during  pre^ancy  as  safe 
because  doctors  were  doing  it,  and  they  did  not  find  anything;  and 
in  1959  a  British  physican.  Dr.  Alice  Stewart,  reported  that  there 
w£is  more  than  a  50  percent  increased  risk  of  dying  from  childhood 
cancer  as  a  result  of  these  exposures.  This  was  occuring  at  the  time 
when  26  percent  of  all  pr^nant  mothers  were  receiving  fetal  z 
rays  in  the  United  States. 

On  the  safety  of  food  irradiation  I  would  say  it  is  comparable  to 
the  knowledge  that  we  had  about  fetal  x  rays  in  the  1950's,  which 
is  nil. 

Mr.  Panetta.  But  wait  1  minute. 

You  are  essentially  making  my  point. 

Mr.  Alvarez.  Excuse  me,  sir. 

Mr.  Panetta.  It  is  my  question. 

Mr.  Alvarez.  I  understand. 

Mr.  Panetta.  You  are  essentially  makir^  my  point.  The  question 
is  if  there  is  a  need  for  additional  research  into  this  issue,  then 
why  shouldn't  we  proceed  with  additional  research?  I  mean  the  po- 
sition, I  take  it,  the  panel  takes  is  because  there  is  a  need  for  addi- 
tional research  you  should  not  do  any  research. 

Mr.  Alvarez.  No,  sir.  My  position  is  much  different  than  that,  if 
you  had  read  my  statement. 

My  position  is  that  our  opposition  to  food  irradiation  is  primarily 
because  of  the  implications  of  this  technology.  This  is  an  ultraha- 
zardous  technology  that  is  poorly  regulated,  that  the  implications 
of  which  is  that  there  will  be  a  quantum  jump  in  the  amounts  of 
intensely  radioactive  materials  circulating  in  society  and  throuj^ 
commimities.  That  in  £uid  of  itself  from  our  point  of  view  is  sum- 
cient  enough  for  us  to  oppose  this  technol(^y.  , 

However,  since  you  did  ask  about  food  safety,  I  wish  to  draw  i 
your  attention  that  there  is  a  need  for  more  research  mainly  be-  | 
cause  the  credibility  of  food  safety  research  in  this  country | 

Mr.  Panetta.  Would  you  support  legislation  to  do  that?  , 

Mr.  Alvarez.  I  would  support  l^pslation  that  would  not  bar  the  ; 
rights  of  States  to  regulate  this  industry.  1  would  support  I^iala-  ; 
tion I 

Mr.  Panetta.  Answer  my  question.  Would  you  support  addition-  ; 
al  legislation  to  provide  for  research  in  food  irradiation? 
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Mr.  Alvaebz.  I  would  support  additional  legislation  except  I 
would  not  do  it  in  the  context  of  H.R.  696  and  only  for  the  purpose 
of  determining  its  safety. 

Mi-.  Panbtta.  I  would  be  interested  in  your  conunents  along 
those  lines. 

Mr.  Alvarez.  Very  gocxi. 

Mr.  pANETTA.  Thank  you,  Mr.  Chairman. 

Mr.  Bkdell.  Thank  you. 

Mr.  Alvarez,  you  talked  a  little  bit  about  the  radioactive  waste 
problem.  Is  this  a  different  situation  than  what  is  used  in  medicine 
in  r^ard  to  the  waste  that  is  generated? 

Mr.  Alvabsz.  Yes. 

Mr.  BsnELL.  I,  for  one,  am  not  sure  of  the  difl'erence. 

Mr.  Alvarbz.  You  are  talking  about  vastly  larger  quantities.  Ra- 
dioisotopes in  medicine  usually  involve  maybe  a  few  hundred 
curies  at  a  time  that  are  in  use  in  any  given  facility  for  the  pur- 
pose of  radiotherai:^  or  diagnostic  purposes. 

We  are  talking  about  a  facility  that  is  going  to  house  as  much  eis 
10  million  curies  of  an  intensive  radioactive  substance. 

Now,  in  1981,  the  U.S.  Nuclear  Regulatory  Commission  estimate 
ed  that  all  sources  combined  including  the  medical  industry,  re- 
search industry,  the  Government  and  commercial  sector,  generated 
aliout  94-95  million  curies  of  low-level  radioactive  v/aate. 

Now,  a  food  and  radiation  facility  using  a  10  million  curie  source, 
because  of  the  fact  that  this  radio  cesium  has  a  half  life  of  30 
years,  a  certain  amount  of  it  will  decay  and  will  have  to  be  re- 
placed with  another  fresh  source,  and  therefore  you  are  going  to 
have  to  be  taking  stuff  out  which  is  low  level  waste  and  putting 
new  stuff  in  in  order  to  metintain  a  uniform  enei^  field. 

Elveiy  5  years  they  would  have  to  replace  approximately  one-sev- 
enth of  that  source.  If  you  do  some  calculations  based  on  decay  and 
what  is  left  there,  this  means  that  this  plant  in  5  years  will  gener- 
ate about  1.5  million  curies  of  low-level  radioactive  waste  that  has 
to  go  somewhere. 

That  is  substantially  larger  than  90-pIus  million  curies  generated 
from  all  sources  combined  in  the  United  States  for  the  year  1981. 

Mr.  MossisON.  Mr.  Chairman,  will  you  yield  just  for  a  moment? 

We  agree,  Mr.  Alvarez,  that  the  radioisotopes  we  are  talking 
about  do  not  generate  waste.  They  become  wastes  themselves. 

Mr.  Alvarbz.  That  is  correct. 

Mr.  Morrison.  So  it  is  already  out  there.  It  is  goii^  to  become 
waste  no  matter  where  it  is  so  we  might  as  well  make  some  benefi- 
cial use  of  it. 

It  does  not  generate  radioactivity.  It  cannot  impart  radioeictivi- 
ties  to  the  structure  in  which  it  exists,  and  so  what  you  are  talking 
about  is  going  to  happen  anyway. 

Mr.  Alvarbz.  I  am  not  sure. 

Ms.  TuCBER.  A  big  difference  is  if  you  have  a  very  dangerous  ra- 
dioisotope and  you  have  it  contained  in  one  spot,  the  likelihood  it  is 
going  to  be  released  into  the  environment  and  kill  people,  and 
damage  the  environment,  is  going  to  be  much  less  than  if  you 
divide  it  up  into  little  pieces  and  ship  it  all  around  the  country. 

Consequently,  we  feel  it  would  be  much  more  dangerous  to  be 
shipping  ce    iim  throughout  the  farmland  in  this  country  emd 


,y  Google 


where  an  accident  might  occur  and  never  be  detected  sent  to  facili- 
ties who  may  go  bankrupt  and  leave  the  tridium  plants  in  tJie 
Southwest  United  Statea. 

We  feel  that  your  cesium  redistribution  plans  through  this  food 
irradiation  program  will  not  be  very  beneficial  to  the  rest  of  the 
States. 

Mr.  Morrison.  But  you  don't  feel  that  way  about  the  fact  it  is 
now  spread  all  across  the  United  States  in  commercial  radium  fa- 
cilities. 

Ms.  TucKEH.  Most  facilities  use  cobalt  60  rather  than  cesium  137. 
At  least  that  is  what  I  have  been  informed. 

Mr.  Morrison.  I  can  assure  you  that  the  medical  use  and  re- 
search use  for  cesium  will  far  exceed  the  food  irradiation  use  but, 
Mr.  Chairman,  the  reason  I  asked  for  time  at  this  point  was  the 
fact  the  materials  that  Mr.  Alvarez  is  telking  about  are  going  to  be 
wastes  anyway  and  this  bill  includes  a  provision  that  says  the  De- 
partment of  Energy  can  tease  that  material  and  then  it  brings  it 

So  we  retein  the  authority  to  make  sure  that  the  safety  of  these 
products  are  guaranteed  as  far  as  the  public  is  concerned. 

We  are  not  generating  more  nuclear  wastes.  It  may  be  generated 
in  different  places,  but  if  in  fact  there  can  be  a  beneficial  use  for 
society,  then  obviously  that  problem  is  worth  the  investment. 

Mr.  Alvarez.  May  I  make  just  a  comment,  please? 

Mr.  Bedell.  First,  is  it  correct  you  would  have  less  radioactive 
waste  because  of  the  fact  it  has  lost  some  of  its  potency,  or  is  that 
incorrect? 

Mr.  Morrison.  It  shifts  from  being  a  highly  radioactive  material 
to  having  decayed  to  being  considered  as  low-level  radioactive 
waste. 

Mr.  Alvarez.  I  just  wanted  to  make  a  comment  about  this. 

Indeed,  the  Department  of  Energy  is  planning  to  lease  its  radio- 
cesium.  The  last  I  read  was  about  12  cents  a  curie,  maybe  more  or 
less.  But  that  is  about  a  factor  of  10  less  than  the  going  market 
price  for  radiocobalt. 

What  happens  when  the  stuff  does  leave  the  plant;  where  will  it 
go?  Presumably  it  will  go  back  to  Hanford. 

The  Energy  Department  is  in  the  process  of  a  major  relaxation  of 
ite  internal  nuclear  waste  management  standards  so  that  these 
wastes  could  be  disposed  of  in  sheillow  burial  pits.  I  consider  this 
not  to  be  an  accepteble  way  of  treating  with  radioactive  waste. 

The  Hanford  land  base  right  now  is  being  treated  as  a  giant 
sponge;  137  billion  gallons  of  radioactive  wastes  have  been  dumped 
r^ht  into  the  ground  there  and  to  just  add  more  to  that  burden  is 
not  necessarily  a  beneficial  use  of  a  radioisotope. 

Mr.  Bedell.  I  don't  think  you  add  to  it,  do  you,  because  you  have 
already  got  that.  You  have  to  get  rid  of  it  and  it  has  been  estab- 
lished it  would  have  to  be  less  potent,  fewer  rads. 

Mr.  Alvarez.  I  guess  it  is  weighing  the  risk  of  transporting  this 
on  highways  and  run  the  risk  of  this  spilling  out  on  communities. 

Mr.  Bedell.  My  time  has  expired. 

Does  anyone  else  have  further  questions?  I  have  one  or  two  yet. 

In  regard  to  India,  you  indicated  there  was  some  problem  in 
India.  Could  you  tell  us  what  that  is? 
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Ms.  Tucker.  I  was  referring  to  a  scientific  study  conducted  in 
India  where  the  researchers  fed  exactly  the  same  diet  to  two 
groups  of  malnourished  children.  The  title  of  the  study  is  "Effects 
of  Feeding  Irradiated  Wheat  to  Malnourished  Children,"  conducted 
by  Dr.  Bnaskaram  and  Dr.  Sadasivan. 

Children  received  irradiated  wheat  that  had  been  freshly  irradi- 
ated. In  other  words,  this  wheat  had  not  been  stored  for  1  or  2 
years.  It  had  been  freshly  irradiated. 

The  reasons  the  researchers  were  interested  in  this  was  because 
they  have  certain  rules  in  India,  but  no  storing  grain  because  they 
previously  had  fsunines  where  many  people  died  while  the  grain 
bibe  were  full.  So  they  fed  the  freshly  irradiated  wheat  to  malnour- 
ished children  and  the  malnourished  children  given  the  irradiated 
wheat  developed  blood  and  normalities. 

Now,  the  researchers  had  not  expected  to  have  any  problems. 
They  thought  this  study  would  show  that  it  was  slightly  safe  to  eat 
irr^iated  wheat.  The  levels  at  which  the  wheat  was  irradiated 
were  under  100,000  rads. 

Now,  it  is  currently  legal  to  irradiate  wheat  in  the  United  States, 
but  no  one  is  doing  it  because  it  is  too  expensive  to  irradiate  wheat. 

There  are  viable  options  to  preserving  wheat.  We  believe  that 
there  are  viable  options  to  preserving  our  fresh  fruits,  vegetables, 
and  grains  that  we  should  be  pursuing  instead  of  developing  this 
hazardous  technology. 

Now,  researchers,  after  finding  these  problems  in  the  blood  of 
children,  instead  of  repeating  it  on  other  innocent  victims,  decided 
that  they  had  better  run  some  tests  in  the  laboratory,  and  they  fed 
freshly  irradiated  wheat  to  mice.  They  found  the  same  kinds  of 
blood  abnormalities  develop.  They  fed  it  to  monkeys.  They  found 
the  same  kind  of  blood  abnormalities. 

They  concluded  that  freshly  irradiated  wheat  should  not  be  fed 
to  people. 

Mr.  Bedell.  A  hundred  thousand  rads,  is  that  what  we  are  talk- 
ing about? 

Ms.  Tucker.  This  particular  study  used  75,000  rads,  which  is  well 
under  the  proposed  FDA  levels. 

Mr.  Bedell.  5,000  rads? 

Mr.  Alvarez.  75,000. 

Ms.  Frompovich.  Excuse  me,  sir.  This  study  is  in  the  information 
that  I  am  putting  into  the  record.  It  has  been  recited. 

Mr.  Bedell.  My  question  is,  the  FDA  is  going  to  approve  100.  Is 
that  100,000  rads? 

Mb.  Tucker.  The  FDA  is  proposing  100,000  rads,  up  to  100,000 
rads.  Anything  under  that  would  be  allowable. 

Mr.  Bedell.  Thank  you. 

Mr.  Ri^rts,  do  you  have  some  questions? 

Mr.  Roberts.  Yes,  Mr.  Chairman. 

In  the  interest  of  the  record  here,  I  would  like  to  ask  in  regard  to 
the  Indian  study,  I  have  a  particular  interest  in  this  issue.  When 
you  mentioned  wheat,  my  ears  start  to  perk  up. 

We  have  about  a  billion  eight  in  terms  of  carryover.  We  are 
going  to  have  a  lot  of  wheat  on  the  ground  out  in  my  country  and 
virtually  all  of  it  is  going  under  loan.  We  have  to  have  a  means  of 
storing  it  and  preserving  it.  With  the  hearings  over  18  months  ago, 
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led  by  my  colleague  from  California  on  the  EDB  situation,  we  have 
to  have  some  alternatives. 

There  are  a  few  chemicals  left  that  are,  say,  in  that  cat^ory,  but 
if  I  am  any  judge  of  public  opinion  or  activities  or  the  testimony 
that  you  have  provided,  I  would  guess  that  you  would  not  be  for 
those  chemicals  either.  So  we  are  taking  a  look  at  what  would  be 
possible,  and  as  we  go  down  the  list  to  acceptable  alternatives,  I 
guess  I  look  at  this  one  as  one  we  ought  to  take  a  good,  hard  look 
at. 

Certainly  1  am  not  a  part  of  any  cabal  from  the  nuclear  waste 
industry  in  r^ards  to  why  1  have  an  interest  in  these  hearings,  or 
a  plot  or  a  conspiracy. 

In  regard  to  the  Indian  study,  what  was  the  sample  size?  Hie 
information  1  have  here  says  that  only  12  children  were  involved 
and  it  was  done  on  malnourished  children,  and  that  these  children 
are  certainly  more  vulnerable  to  this  particular  blood  disorder. 
Other  studies  were  criticed  and  then  I  have  a  laundry  list  of  six  dif- 
ferent studies  who  refuted  that  study. 

I  am  not  saying  it  is  wrong.  I  am  just  saying,  this  is  the  informa- 
tion I  have  along  with  your  information. 

How  are  we  going  to  store  all  this  wheat? 

Ms.  Tucker.  Congressman,  I  would  like  to  naake  two  points.  First 
is  that  I,  like  you,  was  told  that  the  Indian  study  had  been  refuted. 
I  have  yet  to  see  a  citation  to  a  single  scientific  journal  article  re- 
futing this  study. 

Second,  I  was  told  that 

Mr.  Roberts.  Wait  I  minute. 

I  have  the  Journal  of  Food  find  Cosmetics  Toxoiogy,  1976,  techni- 
cal report,  series  of  International  Project  in  the  Area  of  Feed  Irra- 
diation, 1977,  the  Journal  of  Toxology,  1977,  and  a  letter,  the  Joui> 
nal  of  Food  and  Cosmetic  Toxology,  1981,  and  the  joint  expert  com- 
mittee report  of  1976. 

Ms.  TucEES.  We  wrote  to  one  of  the  scientists  who  was  part  of 
that  joint  committee  report  asking — because  we  had  been  told  that 
he  had  said  the  study  was  fraudulent. 

Our  response  from  him  was  that,  well,  they  had  discounted  the 
study  because  they  said  that  about  4  percent  of  the  general  popula- 
tion is  expected  to  have  polyploids  in  their  blood. 

Tlie  stiidy  done  on  the  children  was  a  small  number  of  children, 
thank  goodness,  and  since  it  showed  damaging  effects.  Now,  it 
doesn't  take  a  genius  to  figure  out  that  if  you  have  a  study  sample 
of  15  children,  they  added  another  five  children  to  see  if  the  stored 
wheat  would  also — if  the  stored  irradiated  wheat  would  have  the 
same  effects  as  the  freshly  irradiated  wheat. 

And  so  they  had  a  total  of  15  children  and  this  particular  re- 
searcher gave  me  the  preposterous  explanation  that  since  one 
would  expect  to  find  4  percent  of  the  population  to  have  polyploids 
in  their  blood  and  none  of  the  con^ol  groups  are  polyploids  in 
their  groups  there  was  something  wrong  with  the  study. 

His  explanation  to  me  was  not  logical. 

Mr.  Roberts.  That  was  one  of  the  scientists  that  took  part  in 
this. 

One  of  how  many? 
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Ms.  Tucker.  Yes.  I  would  be  happy  to  review  the  other  citations 
which  you  give  because  I  haven't  seen  those. 

Mr.  Roberts.  I  thinlc  that  would  be  helpful  for  the  subcommittee. 

Ms.  Tucker.  The  director  of  the  Institute  also  explained,  no,  he 
had  not  repudiated  the  study  and  gave  us  further  information 
about  why  they  had  conducted  the  study  in  the  first  place. 

I  think  this  is  the  type  of  study  that  ought  to  be  looked  into  in 
some  American  laboratories.  What  happens  to  the  food  that  makes 
it  di^erent  when  it  is  freshly  irradiated  than  when  it  has  been 
stored  for  a  long  time? 

Apparently  we  don't  know.  My  second  response  is  that  especially 
for  wheat  we  have  a  viable  alternative  that  is  not  environmentally 
hazardous. 

You  see  100,000  rads  of  radiation  does  not  sterilize  the  wheat.  It 
merely  either  kills  off  the  insects  or  inhibits  their  ability  to  repro- 
duce. 

By  driving  these  insects  of  oxygen  which  can  be  done  both  in  the 
fields  or  in  the  grain  bins  themaelves  we  can  achieve  the  same  goal 
of  killing  off  insects  that  might  eat  up  the  wheat. 

I  think  that  we  ought  to  be  pursuing  these  kinds  of  preservation 
tecfanolc^es  rather  than  promoting  ultrahazardous  technologies. 

Mr.  Roberts.  I  am  not  sure  that  is  an  economical  alternative. 
•Ms.  Tucker.  They  are  doing  it  in  Europe  and  Asia. 

Mr,  Roberts.  You  people  aren't  going  to  be  upset  if  I  continue  to 
eat  beef  jerky  that  has  been  dried  by  the  sunlight  in  the  same  proc- 
ess, is  it? 

Ms.  Frompovich.  That  is  your  choice,  sir. 

May  I  have  some  input  for  1  second,  Mr.  Roberts? 

Mr.  Roberts.  Certainly,  Doctor. 

Ms.  Frompovich.  We  in  the  field  know  that  there  is  a  lot  of  sub- 
clinical nutrition  in  this  country,  especially  in  the  ethnic  groups,  in 
the  poor  minorities  and  this  is  a  place  where  we  could  probably  see 
this  same  type  thing  happening. 

Thank  you. 

Mr.  Roberts.  Thank  you,  Mr.  Chairman. 

Mr.  Alvarez.  I  just  want  to  add  about  the  Indian  study  is  this 
data  was  presented  at  the  annual  meeting  of  the  American  Nucle- 
ar Society  in  Washington,  DC,  last  fall  and  much  to  our  shock  and 
surprise,  the  individuals  who  have  conducted  research  in  this  field 
for  the  Government,  U.S.  Government  on  nuclear  radiation  said 
that  ihe  Indian  study  was  fraudulently  performed  and  that  the  Na- 
tional Institute  of  Nutrition  declared  it  to  be  fraudulent. 

This  kind  of  ad  hominem  behavior,  I  think,  is  in  violation  of  sci- 
entific freedom  and  responsibility.  It  is  very  hard  to  accept  these 
kinds  of— this  kind  of  research,  when  these  kinds  of  claims  are 
made  before  important  public  forums.  That  is  something  that  these 
b&B  should  be  held  accountable  to. 

If  you  can't  Bnd  something  wrong  with  the  merits,  you  shouldn't 
be  l3dng  about  it  in  an  ad  hominem  fashion  and  quite  frankly,  that 
is  jiist  what  happened. 

Mr,  Roberts.  I'm  sorry.  I  yielded  back  my  time,  but  one  other 
consideration  here. 

When  you  say  people  lie,  I  suppose  we  ought  to  look  into  that.  I 
am  sure  we  ought  to  look  into  that  in  terms  of  that  all^ation,  but 


,y  Google 


96 

it  is  my  understanding  that  the  methodology  was  in  question  in 
1981  again  the  Journal  of  Food  Science  article  that  criticized  that 
study  because  the  wheat  was  heat  sterilized  eind  it  was  their  theory 
it  was  heat  sterilization  not  the  process  that  caused  the  problem. 

Obviously  we  are  not  scientific  experts  that  can  make  Uiat  kind 
of  judgment,  but  I  think  we  have  clearly  two  different  schools  of 
opinion. 

I  appreciate  your  bringing  this  to  our  attention. 

Mr.  Alvarez.  Sir,  I  just  want  to  add  the  fact  there  is  a  debate 
over  this  very  important  study  is  an  indication  that  there  is  a  lack 
of  consensus  about  food  safety,  and  therefore  I  think  from  the  point 
of  view  of  public  health,  you  don't  meike  a  major  decision  to  serve 
irradiated  food  to  thousands  of  people  when  there  is  no  consensus. 

Mr.  Bedell.  Dr.  Frompovich,  you  indicated  that  one  of  the  prob- 
lems was  that  there  were  no  guidelines  for  radiation.  I  have  to 
assume  that  if  we  move  forward  with  it,  the  Department  will  cer- 
tainly put  out  guidelines  as  to  how  this  is  to  be  performed. 

Ms.  Fbompovich.  I  don't  think  the  guidelines  can  be  mzmufac- 
tured  in  1  week  or  10  days  or  overnight,  and  with  the  way  this  food 
irradiation  is  being  pushed  through,  I  think  we  are  going  to  have 
some  of  it  on  the  meirket  very  soon,  and  therefore  I  think  that 
should  be  taken  into  consideration. 

No  food  should  be  on  the  market  until  there  is 

Mr.  Beuell.  You  feel  if  they  do  move  forward,  there  should  be 
guidelines. 

Ms.  Frompovich.  Yes,  sir,  and  specifically  it  should  be  marked. 

Mr.  Roberts.  Can  I  please  ask  one  other  question,  Mr.  Chair- 
man? 

Mr.  Alvarez,  I  get  the  feeling  when  I  read  the  testimony  of 
people  who  are  extremely  concerned  about  our  policy  in  tenna  of 
food  safety  in  this  country,  we  are  just  in  pretty  bad  shape,  that 
the  consumers  choice  and  quality  of  the  food  product  today  in  this 
country  is  something  that  if  I  could  use  some  adjectives  and  ad- 
verbs from  your  testimony,  I  think  it  would  be  pretty  grim  to  say 
the  least. 

Is  that  your  feeling,  we  in  this  country,  in  terms  of  food  safety, 
are  on  a  perilous  course  and  that  the  farmers'  product  and  then 
after  the  middleman  processes  through  here,  when  you  walk  in 
Safeway,  Giant,  or  whatever,  we  are  headed  toward  some  real  prob- 
lems? 

I  am  talking  about  a  general  statement  now,  not  a  specific  thing 
in  terms  of  this  process. 

Mr.  Alvarez.  Well,  sir,  I  do  not  consider  myself  to  be  an  expert 
on  the  safety  of  foods  and  what  is  being  treated  in  foods. 

However,  in  looking  merely  at  the  record  of  food  irradiation,  I 
think  the  credibility  of  this  research  is  in  question. 

In  particular,  a  good  deal  of  the  research  done  pertaining  to 
safety  food  irradiation  was  done  by  an  agency,  a  private  oorporar 
tion  which  was  eventually  indicted  and  whose  chief  executive  ofH- 
cers  were  sent  to  prison  for  performing  fraudulent  research. 

Mr.  Roberts.  I  am  not  into  that. 

Mr.  Alvarez.  I  understand,  but  the  public  is  not  into  that  and 
the  public 
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Mr.  RoBEKTS.  If  I  might  reclaim  my  time  emd  ask  for  a  specific 
answer  to  my  general  question,  rather  than  a  continued  laundry 
list  of  accusations  in  regard  to  this  particular  thing,  I  would  appre- 
ciate it. 

I  yield  back,  Mr.  Chairman. 

Mr.  Bedell.  We  had  testimony  that  there  are  21  countries  that 
had  already  approved  this.  Are  some  of  those  mtyor  countries?  Are 
you  folks  luiowledgeable  in  that  regard? 

Ms.  Tucker.  We  do  have  lists  back  at  our  office  of  the  countries 
that  have  approved  food  irradiation.  By  and  large,  they  are  for  a 
small  number  of  food  items  and  they  are  approving  them  by  food 
item  and  to  our  understanding,  and  we  have  been  told  this  both  by 
reporters  and  people  within  the  industry,  is  that  most  countries  are 
kwking  to  see  what  the  United  States  is  going  to  do  before  they  at- 
tempt vast  commercialization. 

I  do  understand  that  there  is  irradiated  food  now  being  served  in 
SouUi  Africa,  in  the  Netherlands,  and  in  Japan.  I  am  not  certain  of 
the  status  of  food  irradiation  in  countries  like  the  U.S.S.R. 

Mr.  Bedell.  Do  you  know  if  there  have  been  any  problems  in 
those  countries  where  they  have  done  this? 

Mb.  Tucker.  No;  I  do  not.  The  types  of  problems  we  fear  in  terms 
of  health  are  the  kind  that  do  not  appear  immediately.  You  do  not 
eat  a  piece  of  irradiated  food  and  drop  dead.  We  are  concerned 
about  the  long-term  genetic  problems  and  long-term  potentiab  for 
diseases  like  cancer. 

Ms.  Frompovich.  Excuse  me,  Mr.  Chairman.  May  I  please  ad- 
dress that  question? 

Mr.  Bedell.  Yes. 

Ms.  Frompovich.  One  of  our  collee^es  who  will  be  testifying 
later  on  this  afternoon  has  some  information  that  was  just  received 
fivm  Great  Britain  about  their  decision  on  food  irradiation  which 
Doay  be  to  the  negative. 

Mr.  Bedell.  Thank  you  very  much.  We  appreciate  your  testimo- 
ny very  much. 

Our  next  panel  will  be  Mr.  Richard  Graves,  chairman.  Govern- 
ment Relations  Committee,  United  Fresh  Fruit  and  Vegetable  As- 
sociation, Alexandria,  VA;  Dr.  C.  Donald  Van  Houweling,  director 
of  Government  affairs,  National  Port  Producers  Council  in  Des 
Moines,  lA;  Lawrence  T.  Graham,  executive  vice  president,  public 
affairs.  National  Food  Processors  Association  in  Washington,  DC; 
Dr.  Harry  C.  Mussman,  chairman.  Coalition  for  Food  Irradiation  in 
Washington,  DC. 

We  will  add  Dr.  Harold  Lubin,  director.  Department  of  Personal 
Health  Program/Pood  and  Nutrition,  American  Medical  Associa- 
tion in  Chicago,  IL. 

STATEMENT  OF  J.  RICHARD  GRAVES,  JR,  CHAIRMAN,  GOVERN- 
MENT  RELATIONS   COMMITTEE,   UNITED   FRESH   FRUIT   AND 
VEGETABLE  ASSOCIATION 
Mr.  Graves.  Mr.  Chairman,  members  of  the  subcommittee,  I  am 

Richard  Graves  of  Graves  Brothers  Packing  Co.  in  Wabasoo,  PL. 

We  grow  and  ship  citrus  products  both  domestically  and  overseas 

under  the  name  of  Indian  River  Citrus  Sales. 
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I  also  Eun  the  chairman  of  the  Government  Relations  Committee 
and  past  member  of  the  board  of  directors  of  the  United  Fresh 
Fruit  and  Vegetable  Association.  United  is  the  national  trade  asso- 
ciation for  the  fresh  produce  industry.  The  2,500  members  include 
growers/shippers,  wholesalers,  retailers  and  affiliated  industries 
from  across  the  United  States  and  21  countries.  United  members 
handle  80  percent  of  the  fresh  produce  commercially  marketed  in 
the  United  States. 

On  behalf  of  United,  it  is  a  pleasure  for  me  to  testify  before  the 
subcommittee  today  on  the  issue  of  food  irradiation.  United  fully 
supports  the  development  and  research  of  food  irradiation  as  one 
possible  fdtemative  to  some  postharvest  treatments  of  fresh 
produce.  Although  not  a  panacea  for  treating  all  fresh  produce 
commodities,  irradiation  does  offer  the  possibility  of  improving  the 
trade  and  marketing  potential  of  fresh  produce. 

The  produce  industry  has  been  severely  hampered  in  meeting 
foreign  quarantine  regulations  with  the  cancellation  by  the  Envi- 
ronmental  Protection  Agency  of  ethylene  dibromide,  EDB,  a  post- 
harvest  fumigant  used  to  disinfest  certain  commodities.  Because  of 
the  cancellation  of  this  important  fumigant,  the  produce  industry 
is  interested  in  the  improved  import  emd  export  potential  irradia- 
tion offers  to  produce,  in  particular  papaya,  mangos,  and  apples, 
among  others.  Although  the  industry  is  also  interested  in  irrsidiat- 
ing  citrus,  further  research  and  development  is  needed  to  deter- 
mine the  correct  dosage  without  injuring  the  product. 

In  August  1985,  United  conducted  a  survey  of  a  portion  of  the 
membership  on  the  potential  use  of  food  irradiation  by  the  fresh 
produce  industry.  Although  all  respondents  agreed  that  food  irra- 
diation would  eventually  impact  the  produce  industry,  that  impact 
will  not  be  immediate.  As  one  member  responded,  "After  we,  the 
public,  become  better  informed,  food  irradiation  will  be  a  part  of 
our  every  day  lives,  and  the  agricultural  and  produce  industries 
will  change  radically." 

There  are  still  many  hurdles  to  overcome  before  ffxid  irradiation 
will  be  commercially  used  by  the  fresh  fruit  and  vegetable  indus- 
try. Some  of  these  are:  achieving  appropriate  dose  levels  for  disin- 
festation  and  marketability;  economic  viability;  hemdling  and  dis- 
tribution procedures;  and  the  most  important,  the  education  of  con- 
sumers  and  the  food  industry. 

United  has  undertaken  several  activities  over  the  past  couple  of 
'ears  to  help  educate  our  members.  Articles  on  food  irradiation 
tave  been  published  in  our  trade  magazine,  OUTLOOK;  workshops 
on  food  irradiation  have  been  held  during  our  annual  conventitm; 
and  United  has  distributed  white  papers  on  food  irradiation  to  the 
membership. 

On  the  subject  of  the  successful  use  of  irradiation,  United's 
survey  respondents  were  primarily  concerned  about  consumer  ac- 
ceptance of  irradiated  produce.  Because  of  the  necessity  for  con- 
sumer education  on  irradiation.  United  was  one  of  the  founding 
members  of  the  Coalition  for  Food  Irradiation.  This  coeilition  of 
food  groups  has  been  recognized  as  a  credible  source  for  informa- 
tion on  irradiation  and  is  conducting  activities  to  inform  the  press. 
Government  officials,  and  the  general  public. 
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I  now  would  like  to  comment  specifically  on  H.R.  696,  the  "Fed- 
eral Food  Irradiation  Development  end  Control  Act  of  1985,"  intro- 
duced by  CongresBman  Sid  Morrison.  United  commends  Mr.  Morri- 
son for  taking  the  initiative  in  the  U.S.  Congress  to  bring  this  issue 
to  the  forefront.  The  most  important  issue  I  wish  to  address  today 
is  the  issue  of  labeling  produce  at  the  retail  level. 

Although  H.R.  696  changes  the  definition  of  food  irradiation 
from  an  additive  to  a  process,  the  bill  retains  FDA's  authority  to 
r^ulate  it  as  em  additive.  That  means  that  FDA  has  the  authority 
to  require  mandatory  labeling  of  irrac'ited  produce  at  retedl. 

The  produce  industry  understands  the  interest  on  the  part  of 
some  consumers  who  may  want  to  know  that  their  produce  has 
been  irradiated. 

However,  there  are  several  very  practical  problems  that  prohibit 
the  accurate  labeling  of  produce  at  the  retail  level,  including  the 
inherent  quality  of  the  perishability  of  produce,  space  limitations, 
misbranding,  and  enforcement. 

Several  suggestions  have  been  made  as  to  how  irradiated  produce 
may  be  labeled.  One  option  offered  is  to  place  a  sticker  on  each 
piece.  Certainly  there  are  machines  which  place  stickers  on  such 
commodities  as  oranges,  avocados,  papaya  or  bananas.  It  is  not  fea- 
sible, however,  to  place  stickers  on  individual  mushrooms,  brussel 
sprouts,  asparagus  stalks,  and  many  other  items. 

Another  suggestion  is  to  place  the  shipping  container  with  the 
appropriate  labeling  in  view  of  the  buyer.  T^e  amount  of  space 
that  would  be  taken  up  by  the  shipping  containers  would  severely 
limit  the  amount  of  produce  that  would  be  offered  for  sale,  indi- 
rectly increasing  the  cost  of  the  produce  to  the  consumer. 

Placing  signs  or  cards  in  the  proximity  of  the  irradiated  commod- 
ity is  a  third  suggestion.  Because  produce  managers  constantly 
change  the  arrangement  of  the  produce  department,  it  would  be  ex- 
tremely difUcult  to  ensure  that  the  sign  is  in  the  correct  space. 
This  easily  could  lead  to  misbranding  of  the  product. 

Maintaming  pricing  information  in  the  produce  department  is  a 
difficult  task  and  exemplifies  the  burdens  produce  managers  have 
with  signing. 

There  are  several  potential  misbranding  dangers  should  produce 
be  required  to  be  labeled.  Consumers  purchase  produce  with  their 
hands.  They  pick  it  up,  feel  it  for  ripeness,  look  for  uniformity  in 
color  and  in  some  cases  smell  it.  It  there  are  two  bins  of  apples  for 
example,  one  irradiated  and  one  not  irradiated,  there  is  nothing  to 
prevent  the  consumer  from  picking  up  an  apple  from  the  irradiated 
bin  and  mistakenly  putting  it  back  down  in  the  nonirradiated  bin. 
lie  retail  establishment  could  be  held  legally  liable  for  misbrand- 
ing even  though  control  is  completely  out  of  their  hands.  Further, 
a  lack  of  packaging  to  label,  since  most  produce  is  sold  by  piece  un- 
packaged,  a  manner  that  is  generally  preferred  by  consumers  and 
is  diflerent  from  some  meat  product  irradiation  of  produce  does  not 
prevent  a  health  problem,  it  only  prevents  the  spread  of  unwanted 
exotic  pests  in  produce. 

For  any  law  or  r^ulation  to  be  efTective,  it  must  be  enforceable. 
Because  of  a  lack  of  enforcement  capability  on  the  part  of  FDA  and 
the  unfairness  of  putting  retailers  into  situations  where  they 
cannot  control  possible  misbranding.  United  urges  that  H.R.  696  be 
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amended  to  exempt  irradiated  fruits  and  vegetables  from  the  man- 
datory labeling  at  retail. 

Instead,  United  recommends  that  irradiated  produce  be  regulat- 
ed just  like  other  produce  which  has  received  a  poetharvest  treat- 
ment by  requiring  labeling  of  the  shipping  containers.  An  inherent 
protection  in  labeling  of  the  shipping  containers  will  be  the  preven- 
tion of  irradiating  the  commodity  again,  insuring  that  the  produce 
has  been  treated  within  the  safety  limits  established  by  the  FDA. 

In  addition  FDA  and  the  appropriate  State  agencies  will  be  able 
to  endorse  these  regulations  in  the  packing  houses  or  irradiati<Hi 
facilities. 

Mr.  Bedell.  What  is  your  time  situation,  Mr.  Graves? 

Mr.  Graves.  Fifteen  seconds. 

United  urges  the  subcommittee  to  make  this  amendment  to 
insure  enforceability  of  possible  regulations. 

Thank  you  again  for  inviting  me  to  testify.  I  would  be  happy  to 
answer  any  questions  you  may  have. 

[The  prepared  statement  of  Mr.  Graves  appears  at  the  conclusion 
of  the  hearing.] 

Mr.  Bedell.  Thank  you  very  much. 

We  will  now  hear  from  Dr.  Van  Houweling,  of  the  Pork  Produc- 
ers Council. 

STATEMENT  OF  C.  DONALD  VAN  HOUWELING,  STAFF 
CONSULTANT,  NATIONAL  PORK  PRODUCERS  COUNCIL 

Mr.  Van  Houweling.  Mr.  Chairman,  members  of  the  subcom- 
mittee, we  appreciate  very  much  this  opportunity  to  testify  at  this 
hearing. 

The  National  Pork  Producers  Council  represents  practically  all 
the  commercial  pork  producers  of  the  country.  Rather  than  read 
my  statement,  I  will  try  to  summarize  it  and  submit  the  entire 
statement  for  the  record. 

Mr.  Bedell.  Without  objection,  the  entire  statement  of  each  of 
3«)u  will  be  entered  in  the  record. 

Mr.  Van  Houweung.  The  NPPC's  primary  interest  in  radiation 
relates  to  trichinosis.  Our  del^ates  in  1982  adopted  a  resolution 
Cfdling  for  the  council  to  adopt  a  pn^am  to  eliminate  trichinosis 
from  the  pork  supply.  This  led  to  the  establishment  of  a  task  force 
which  has  become  known  as  the  trichinosis  safe  pork  task  force. 

Trichinosis  is  only  a  minor  public  health  problem.  There  are  less 
than  100  cases  of  trichinosis  reported  annuEilly,  but  we  believe  now 
we  have  the  technolc^y  and  this  minor  problem  should  be  eliminat- 
ed. 

It  has  always  been  of  concern  to  pork  producers  for  another 
reason,  because  we  believe  it  interferes  with  the  demand  for  pork. 

One  of  our  surveys  indicated  that  25  percent  of  the  consumers 
ate  less  pork  because  of  their  concern  about  trichinosis.  The  same 
survey  showed  that  many  of  the  people  ate  less  pork  because  it  had 
to  be  cooked  so  thoroughly  and  therefore  became  dry  and  less  pal- 
atable. So  we  think  there  are  real  advantages  to  eliminating  trichi- 
nosis from  the  pork  supply. 

The  task  force  that  I  referred  to,  the  trichinosis  safe  task  force, 
began  to  look  at  methods  that  could  be  used  for  testing  hogs  to  cer- 
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tify  that  the  pork  from  those  hogs  was  free  and  we  have  been  able 
to  get  one  test  reo^nized. 

Another  one  is  nearly  to  be  by  the  FSIS,  but  irradiation  is  also  a 
consideration  we  have  had  from  the  outset. 

The  Department  of  Energy  approached  our  task  force  early  on 
and  pointed  out  that  there  had  been  research  done  over  the  years 
to  show  very  low  levels  of  irradiation  could  make  pork  safe  as  far 
as  trichinosis  was  concerned. 

They  have  contributed  to  research  that  we  conducted  at  the 
USDA.  Part  of  the  research  is  one  of  the  reasons  the  FDA  has  ap- 
proved the  petition  for  the  approval  for  the  irradiation  of  pork. 

There  was  additional  work  done  at  Iowa  State  University  on  the 
palatabiHty  of  microbial  population  of  pork  subjected  to  irradiation. 
I  am  happy  to  say  that  work  conclude  there  were  no  adverse  ef- 
fects. In  fact,  the  taste  of  the  pork  seemed  to  improve  with  the  stor- 
age up  to  21  days. 

Now  we  recognize  that  one  of  the  important  considerations  is 
consumer  acceptance  of  irradiation.  For  that  reason,  last  winter  we 
conducted  a  survey  of  consumers  to  determine  what  their  attitude 
w£is  in  regard  to  irradiation. 

Forty  percent  expressed  a  concern,  but  to  put  that  in  perspective, 
1  should  point  out  that  there  was  a  higher  concern,  57  percent,  in 
regard  to  chemicfd  additives  of  chemicals  used  in  the  production  of 
food. 

There  was  a  higher  percentf^e  concerned  about  diseases  that 
could  be  contracted  from  food  and  there  was  also  a  concern  about 
preservatives. 

I  have  a  more  complete  report  of  the  results  of  that  survey  which 
was  in  one  of  our  publications,  which  I  would  submit  as  part  of  the 
record. 

Mr.  Bedell.  Without  objection. 

Mr.  Van  Houweling.  As  far  as  labeling  is  concerned,  we  believe 
products  should  be  labeled.  We  believe  the  consumers  have  a  right 
to  know  the  product  has  been  irradiated,  and  we  believe  that  in 
time  irradiation  will  be  an  added  value  to  food. 

For  that  reason,  we  favor  radiation.  The  exact  form  we  haven't 
decided,  but  we  are  inclined  to  think  that  a  Ic^o  or  symbol,  as  has 
been  suggested,  would  be  the  ideeil  way  to  convey  the  message.  This 
will  require  an  educationfil  program  by  the  Government  and  indus- 
try to  be  effectively  done. 

We  also  recognize  whether  or  not  this  radiation  will  be  used  by 
the  meat  industry  is  probably  depending  on  two  points.  One,  again, 
the  Eicceptance  of  consumers  of  the  irradiated  product,  and  second, 
the  economic  feasibility  of  this  process  versus  other  methods  of 
processing  food  or  meat. 

Now,  specifically  in  regard  to  legislation,  we  would  like  to  com- 
mend the  introducers  and  the  coeponsors  for  introducing  this  legis- 
lation. We  certainly  favor  the  general  purpose  of  it. 

We  have  two  or  three  concerns. 

One,  in  r^ard  to  the  labeling  the  irradiation  as  a  process,  if  the 
requirements  for  the  approval  of  the  process  are  as  difficult  to 
obtein  as  for  a  food  additive,  we  are  not  sure  what  has  been  gained 
by  labeling  a  process  rather  than  a  food  additive. 
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There  is  no  question  in  our  mind  that  it  is  properly  a  process, 
but  whether  or  not  the  requirements  that  have  been  suj^^ested  in 
the  bill  for  the  approval  of  the  process  might  not  be  more  than  is 
required. 

We  also  do  not  feel  that  the  inclusion  that  has  been  referred  to 
would  have  a  particularly  useful  effect.  Our  concern  is  again  that 
the  agencies  involved  might  defer  some  of  their  decisionmaking  to 
the  Commission  and  it  might  lead  to  further  delay  rather  than  ao- 
complishing  the  purpose  which  the  Commission  is  ostensibly  eetab- 
lished  for. 

We  also  believe  that  the  section  5  on  the  leasing  of  nuclear  tw- 
producte  could  better  be  handled  in  another  bill  than  in  a  food  biU. 
We  don't  doubt  that  there  is  a  need  for  this  kind  of  l^islativa 
action,  but  we  prefer  to  see  that  separated  from  this  food  biQ. 

Thank  you.  If  there  are  any  questions,  I  will  be  glad  to  answer 
them. 

[The  prepared  statement  of  Mr.  Van  Houweling  appears  at  the 
conclusion  of  the  hearing.] 

Mr.  Bedell.  Thank  you.  Dr.  Van  Houweling. 

We  will  next  hear  from  Mr.  Graham. 

STATEMENT  OF  LAWRENCE  T.  GRAHAM,  EXECUTIVE  VICE  PRESI- 
DENT, PUBLIC  AFFAIRS,  NATIONAL  POOD  PROCESSORS  ASSO- 
CIATION 

Mr.  Graham.  Thank  you,  Mr.  Chairman. 
I  have  a  longer  statement  also  I  would  like  submitted. 
Mr.  Bedell.  Without  objection,  your  entire  statement  will  be  ad- 
mitted into  the  record. 

Mr.  Graham.  I  will  try  to  summarize  my  summary  to  not  repeat 
some  points  that  have  alreeidy  been  made. 

I  £im  Lawrence  Graham,  executive  vice  president,  public  affairs. 
National  Food  Processors  Association.  I  am  pleased  to  have  this  op- 
portunity to  testify. 

NFPA  is  a  scientific  and  technically  based  trade  Eissociation  that 
represents  nearly  600  companies  including  most  of  the  nuyor  food 
processing  companies  in  the  United  States.  Our  members  pack 
processed  fruits,  vegetables,  meat,  fish,  £md  specialty  products,  in- 
cluding canned,  frozen,  aseptic,  dehydrated,  pickled,  and  other  pre- 
served food  items. 

Included  in  our  membership  are  companies  that  manufacture 
packaging  and  processing  equipment  or  provide  supplies  and  serv- 
ices to  the  food  processing  industry.  This  association's  diverse  mem- 
bership and  scientific  background  have  made  our  interest  almost 
automatic  in  the  potential  for  irradiation. 

NFPA  feels  it  has  always  been  in  the  forefront  of  technological 
development  in  food  matters  and  irradiation  is  just  another  k^cal 
area  for  us  to  explore. 

It  is  our  understanding  in  FDA's  fmal  proposal  on  the  low  doee 
of  irradiation  of  fruits  and  vegetables,  the  final  r^ulation  will  re- 
quire the  packaged  fruits  and  vc^tables  included  in  the  statement 
"treated  with  irradiation"  on  the  label. 


,y  Google 


103 

We  have  not  opposed  the  labeling.  We  feel  it  is  inevitable  for 
consumer  acceptance.  We  are  just  concerned  the  right  message  is 
conveyed  on  the  label. 

As  you  know,  it  has  been  mentioned  here  today  within  the  past 
decade  EPA  has  canceled  and  suspended  the  registrations  of  a  sig- 
niiicant  number  of  valuable  and  widely  used  pesticides. 

We  believe  that  the  judicial  use  of  pesticides  will  continue  to  be 
essential  to  production  of  economical  and  wholesome  food  but  these 
recent  developments  demonstrated  need  for  increased  efforts  by 
both  Government  and  private  industry  to  develop  safe  and  effective 
nonchemical  pest  controls. 

NFPA  and  its  members  believe  irradiation  is  one  of  the  most 
promising  alternatives  to  pesticides.  I  think  it  is  important  to  re- 
member that  all  new  food  processes  were  questioned  extensively  by 
consumers  before  acceptance  and  widespread  use. 

Canning,  freezing,  pasteurization,  and  microwaving  were  new 
technolt^es  whose  safety  and  efficiency  were  questioned.  Con- 
sumer eicceptfuice  of  irradiated  food  will  also  be  an  evolutionary 


We  believe  that  irradiation  on  the  basis  of  FDA  approval  and  in- 
creasing use  will,  like  earlier  processing  technology,  ultimately  be 
viewed  as  safe,  effective,  and  beneficial  to  consumers. 

Although  it  is  our  understanding  there  is  no  intention  to  make 
any  substantive  change  in  section  409  of  the  Food,  Drug  and  Cos- 
metic Act  except  to  highlight  that  irradiation  is  not  the  same  as 
other  food  additives,  but  rather  is  a  process,  the  lengthy  amend- 
ments to  that  section  are  cumbersome  and  could  create  confusion 
or  lead  to  misinterpretation. 

We  think  it  would  be  simpler  to  leave  section  409  untouched, 
particularly  since  section  201  of  the  act  defines  food  additive  to  in- 
clude any  source  of  irradiation  intended  for  such  use. 

We  have  other  specific  language  changes  in  the  bill  which  are  in- 
cluded in  my  longer  statement.  But  in  any  event,  we  believe  that 
the  bill  would  provide  a  soluabie  mechanism  to  promote  irradiation 
research  and  development  to  foster  greatly  needed  consumer  edu- 
cation. 

The  legislation  also  promotes  rational  and  consistent  use  of  food 
irradiation  and  to  reduce  unwarranted  burdens  on  commerce  by 
preempting  State  and  local  food  irradiation  different  than  or  differ- 
ent to  those  imposed  by  FDA. 

An  area  of  concern  to  the  food  processing  industry  is  a  negative 
reaction  by  the  consumer  to  anything  that  maybe  connected  with 
nuclear  power.  For  this  reason,  we  question  the  appropriateness  of 
section  59<aX5)  of  H.R.  696  in  what  is  in  legislation  promoting  a 
new  food  processing  technology.  That  section  deals  with  the  leeising 
of  nuclear  byproduct  material. 

The  American  Medical  Association,  the  World  Health  Oi^aniza- 
don,  the  American  Council  on  Science  and  Health  have  already  en- 
dorsed irradiation  as  a  safe  food  process. 

The  technology  is  already  widely  used  in  hospital  facilities,  espe- 
cially for  patients  on  immunosuppressive  dri^s  who  are  required  to 
have  a  diet  free  of  microbiologic  contamination. 

We  are  also  presently  working  with  the  Department  of  Enei^ 
on  a  cooperative  agreement  which  would  provide  us  a  cesium  agn- 
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culture  commodities'  irradiator  which  would  be  built  next  to  our 
food  research  laboratory  in  Dublin,  CA. 

Our  present  laboratory  facilities  in  California  and  Seattle  and 
Washington,  DC,  enable  us  to  do  research  in  all  types  of  food  proc- 
easing  and  packaging.  A  radiation  faciHty  next  to  our  California 
lab  would  enable  us  to  study  the  interaction  between  different 
types  of  food  processing,  for  example,  irradiation  and  thermal  proc- 
essing or  irradiation  and  freezing — would  also  allow  us  to  do  senso- 
ry evaluation  work  and  nutritional  studies. 

This  demonstration  project,  as  you  know,  was  created  by  Con- 
gress as  a  way  to  eissess  the  feasibility  of  this  type  of  tectuiology 
transfer. 

DOE  has  said  the  use  of  radiation  to  treat  foodstuffs  would  con- 
stitute an  evolutionary  process  and  could  do  much  to  reduce  post- 
harvest  losses  of  food,  increase  international  trade  potential,  and 
eliminate  health  threatening  micro-organisms  in  food. 

We  have  not  signed  a  final  agreement  with  DOE  but  we  are 
working  with  them  toward  that  goal  and  we  look  forward  to  par- 
tidpating  in  food  irradiation  reseztrch. 

We  feri  once  they  have  developed  a  satisfactory  agreement  to  ir^ 
radiate  fruits  and  vegetables,  such  a  process  will  eventually  become 
widespread. 

Thank  you  very  much. 

[The  prepared  statement  of  Mr.  Graham  appears  at  the  conclu- 
sion of  the  hearing.] 

Mr.  Bedell.  Thank  you  very  much,  Mr.  Graham. 

We  will  next  hear  from  Dr.  Mussman. 

STATEMENT  OF  HARRY  C.  MUSSMAN,  EXECUTIVE  VICE  PRESI- 
DENT, SCIENTIFIC  AFFAIRS,  NATIONAL  FOOD  PROCESSORS  AS- 
SOCIATION, AND  CHAIRMAN,  COALITION  FOR  FOOD  IRRADU- 
TION 

Mr.  MusSBiAN.  Thank  you,  Mr.  Chairman,  members  of  the  sub- 
conunittee. 

On  behalf  of  the  Coalition  for  Food  Irradiation,  I  would  like  to 
thank  this  subcommittee  for  the  opportunity  to  appear  before  you 
and  to  present  the  views  of  the  condition  regarding  food  irradiation 
technology  and  the  consuming  public. 

The  Cofdition  for  Food  Irradiation  was  created  approximately  I 
year  ago  at  a  time  when  the  food  indust^  realized,  recognized,  mat 
there  was  not  broad  understanding  on  the  part  of  the  consumer  of 
what  this  technolt^  was  a\l  about  and  that  in  order  for  the  irrar 
diation  of  foods  to  take  its  place  rightfully  as  part  of  the  preserva- 
tion technology  available  to  the  food  processing  industry  and  for 
which  the  consumers  would  benefit,  that  it  would  be  necessary  to 
bring  to  the  consuming  public  bald,  honest,  credible  information  re- 
garding this  technology. 

It  was  for  that  purpose  that  the  coalition  was  formed  and  that 
has  been  essentially  the  mission  of  the  coalition  during  the  interim 
period  to  date. 

We  have  submitted  as  part  of  our  prepared  testimonjsr  a  copy  of 
the  white  paper  that  we  have  put  U^ther  as  a  coalition  activity 
which  has  been  widely  distributed  in  an  attempt  to  address  many 
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of  the  current  concerns  which  consumers  have  been  raising  from 
time  to  time  in  attempting  to  deal  with  them,  as  I  said  a  moment 
ago,  honestly,  credibly,  so  that  the  consumers  can  be  in  a  position 
to  make  a  more  informed  understanding  judgment. 

The  makeup  of  the  coalition  is  trade  associations  and  companies 
in  the  business  of  processing  foods. 

Some  of  the  trade  associations  included  in  the  Pork  Producers 
Council  from  whom  you  have  already  heard,  the  American  Meat 
Institute,  the  United  Fresh  Fruit  &  Vegetables  Produce  Marketing 
Association,  others,  plus  a  number  of  companies,  something  in 
excess  of  20  m^or  processing  companies  in  the  country  who  believe 
that  the  potential  for  food  irradiation  is  such  that  it  warrants 
oiaking  an  effort  to  attempt  to  get  the  consumer  to  understand 
better  what  this  technology  is  about. 

No  one  wishes  to  simply  hand  this  technolt^  to  the  consuming 
public  and  expect  them  to  accept  it.  I  believe  everyone  understands 
that  in  order  for  them  to  accept  it,  they  must  be  better  informed 
about  the  technology  itself 

The  coalition's  broad-based  membership  suggests  a  variety  of 
ways  in  which  irradiation  could  be  employed  by  the  food  industry. 
The  fresh  fruit  and  vegetables  and  spice  industries  could  use  irra- 
diation as  an  alternative  to  the  many  chemicals  and  pesticides  used 
to  treat  and  disinfest  their  crops. 

The  meat  and  poultry  industries  could  use  irradiation  to  elimi* 
nate  micro-oi^anizisms  and  parasites  that  cause  disease. 

Both  of  these  are  extremely  highly  regarded  as  tradeoffs  that 
should  be  brought  to  the  public's  attention. 

The  processed  food  industry  could  employ  the  technology  to 
either  sterilize  packaging  materials  or  combine  the  treatment  with 
other  processes  to  develop  new  interpretetions  of  nutrition  foods 
for  the  American  public. 

The  benefits  of  the  process  are  many.  We  have  already  elaborat- 
ed them,  but  I  think  they  bear  repeating. 

Consumers  will  be  able  to  buy  products  that  stay  fresher  longer 
since  the  process  can  extend  the  shelf  life.  It  can  also  reterd  mold 
and  spoilage  bacteria. 

Despite  existing  health  and  safety  stendards  and  warnings  to 
consumers  about  proper  food  handling,  disease-carrjdng  bacteria, 
such  as  salmonella,  and  parasites  such  as  trichinae,  harm  a 
number  of  individuals  each  year. 

Widespread  use  of  irradiation  could  address  these  problems,  not 
necessarily  solving  them  completely,  but  certeinly  making  a  sub- 
stantial impact  on  what  the  future  of  those  diseases  would  be  in 
this  country. 

T  think  the  main  points  that  I  need  to  make  regarding  the  coali- 
tion's message  to  the  consumer  are  the  following. 

They  address  the  individual  concerns  that  have  been  rjiised  by  a 
number  of  consumer  groups.  One,  irradiation  does  not  make  food 
radioactive. 

Two,  irradiation  does  not  create  harmful  new  substances  in  food 
and  alter  the  nature  of  the  food. 

Three,  irradiation  does  not  create  new  strains  of  bacteria  which 
become  resistant  at  some  future  point. 
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Pour,  irradiation  does  not  significantly  alter  the  nutritional  qual- 
ity of  foods,  probably  not  any  more  than  most  other  preservation 
methods  might. 

It  is  important  to  recognize  that  the  food  industry  is  conservative 
by  nature  and  unwilling  to  jeopardize  its  relationship  of  trust  with 
consumers  by  employing  a  controversial  new  technology.  However, 
I  think  the  food  industry  has  made  it  abundantly  clear  they  believe 
the  potential  of  this  technology  is  such  that  it  warrants  being  given 
an  opportunity  to  work. 

Let  me  conclude,  Mr.  Chairman,  with  a  commendation  also  as 
the  others  have  of  Congressman  Morrison  and  the  cosponsors  of 
this  bUl  H.R.  696. 

We  support  as  this  coedition  the  general  principles  of  the  bill.  We 
believe  that  it  will  do  much  to  enhfince  the  consumer  education  ef- 
forts which  the  coalition  is  undertaking. 

We  acknowledge  that  there  are  some  flaws  in  it  which  others 
have  already  mentioned,  but  in  a  general  sense,  the  coalition  is 
fully  supportive  of  this  legislation  as  a  step  forward  in  having  this 
technology  accepted  by  the  American  public. 

Thank  you,  Mr.  Chairman. 

[The  prepared  statement  of  Mr.  Mussman  appears  at  the  conclu- 
sion of  the  hearing.] 

Mr.  Bedell.  Thank  you,  Dr.  Mussman.  Dr.  Lubin. 

STATEMENT  OF  A.  HAROLD  LUBIN,  M.D.,  DIRECTOR,  DEPART- 
MENT OF  FOODS,  NUTRITION,  AND  PERSONAL  HEALTH,  AMERI- 
CAN MEDICAL  ASSOCIATION,  ACCOMPANIED  BY  THOMAS 
WOLFF,  DEPARTMENT  OF  FEDERAL  LEGISLATION 

Dr.  Lubin.  Mr.  Chairman  and  members  of  the  subcommittee,  my 
name  is  Harold  Lubin,  and  I  am  director  of  the  Department  ol 
Foods,  Nutrition,  and  Personal  Health  of  the  American  Medical  As- 
sociation. Accompanying  me  is  Thomas  Wolff  of  the  AMA'a  Depart- 
ment of  Federal  Legislation.  The  AMA  appreciates  the  invitation 
to  testify  today  concerning  H.R.  696,  the  Federal  Food  Irradiation 
Development  and  Control  Act  of  1985. 

AMA  supports  H.R.  696.  Many  years  of  international  experience 
have  demonstrated  that  foods  irradiated  at  levels  of  up  to  10  kilo- 
grays,  or  1,000  kilorads,  are  safe  to  eat.  In  fact,  in  1980,  the  Joint 
Expert  Committee  on  the  Wholesomeness  of  Irradiated  Foods  con- 
cluded that  "The  irradiation  of  any  food  commodity  up  to  an  aver- 
age dose  of  10  kilograys  presents  no  toxicological  hazard"  and  "in- 
troduces no  special  nutritional  or  microbiolt^cal  problems."  The 
Codex  Alimentarius  Commission,  a  United  Nations  organization 
under  the  auspices  of  the  WHO  emd  the  FAO,  has  recommended 
unconditional  clearance  for  foods  irradiated  at  a  dose  not  exceeding 
10  kGy,  or  1.000  kilorads. 

Food  irradiation  leaves  no  residue  in  food.  Moreover,  while  food 
irradiation  does  cause  slight  chemical  and  ph3r8ical  changes  in  food, 
these  changes  are  no  more  significant  than  the  chetnges  that  occur 
f^m  other  accepted  food  processes  such  as  boiling  or  freezing.  Over 
30  years  of  study  using  sophisticated  ancilytical  techniques  to  ascer- 
tain what  imique  radiolytic  products  [URP's]  may  be  formed  in  ir- 
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radiated  food  have  failed  to  detect  the  production  of  any  URP's  of 
toxicological  concern. 

Food  irradiation  produces  no  significant  reduction  in  the  nutri- 
tional quality  of  food.  In  addition,  it  has  a  number  of  important  po- 
tential applications.  Food  irradiation  is  effective  in  killing  Uie 
micro-organisms  that  cause  food  spoilage.  Thus,  fcxMJ  irradiation 
could  extend  the  storage  life  of  numerous  perishable  foods,  thereby 
increasing  the  productivity  of  U.S.  food  processing  and  distribution 
and  opening  new  export  opportunities.  These  factors  are  very  sig- 
nificant since  a  considerable  eunount  of  the  world's  'food  supply  is 
loet  each  year  through  spoilage  in  the  postharvest  disinfestation  of 
foods  and  v^etables. 

Food  irradiated  may  also  be  an  alternative  to  p^ticides  by  which 
health  concerns  have  been  raised.  Moreover,  it  may  be  effective  in 
controlling  trichinae  in  fresh  pork  and  salmonella  in  red  meats, 
poultry,  and  ftsh. 

In  our  view,  formal  official  reclassification  of  food  irradiation  is 
important  in  terms  of  public  acceptance  of  the  fact  that  food  irra- 
diation is  a  safe  process,  not  a  potentially  hazardous  food  additive. 
It  is  important  to  note  that  food  irradiation  does  not  make  the  irra- 
diated food  radioactive,  since  it  is  done  at  energy  levels  well  below 
those  required  to  induce  radioactivity.  We  believe  it  is  appropriate, 
however,  that  the  bill  would  not  eliminate  the  FDA's  authority  to 
r^ulate  food  irradiation.  This  would  offer  to  the  public  assurance 
of  continued  protection. 

The  AMA  supports  the  establishment  of  the  Joint  Operating 
Commission  for  Food  Irradiation.  The  Commission  would  perform 
the  vital  function  of  coordinating  research  concerning  food  irradia- 
tion that  currently  is  fragmented  among  many  Federal  agencies. 
The  Commission  would  also  have  the  important  function  of  promote 
ing  public  understanding  and  acceptance  of  food  irradiation.  This 
would  entail  informing  the  public  of  the  many  potential  benefits  of 
food  irradiation  and  addressing  any  unwarranted  concerns  r^ard- 
ing  the  process. 

Finally,  we  believe  it  is  appropriate  for  the  Commission  to  have 
the  authority  to  petition  the  FDA  if  it  believes  that  the  commercial 
application  of  food  irradiation  should  be  expanded. 

We  also  support  the  provision  in  the  bill  that  would  preempt 
State  and  local  lawE  that  are  in  addition  to  or  different  from  the 
FDA's  requirements  concerning  food  irradiation.  We  believe  that 
the  regulation  of  food  irradiation  should  be  uniform  throughout  the 
country  in  order  to  ensure  that  the  nationwide  marketing  of  irradi- 
ated food  is  not  impeded  by  inconsistent  or  conflicting  State  and 
local  government  requirements. 

lie  AMA  recognizes  that  questions  must  still  be  addressed  con- 
cerning whether  food  irradiation  will  be  a  cost-effective  process  for 
some  commercial  applications.  Moreover,  additional  educational  ef- 
forts by  the  food  industry,  the  Government,  and  health  profession- 
als may  be  needed  to  help  ensure  widespread  consumer  acceptance 
of  the  use  of  food  irradiation.  However,  we  believe  that  enactment 
of  H.R  696  is  an  important  first  step  in  promoting  the  use  of  the 
promising  technology  of  food  irradiation.  We  support  early  adop- 
tion of  this  legislation. 
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Mr.  Chairman,  the  AMA  appreciates  your  invitation  to  testify 
before  the  subcommittee  and  stands  ready  to  work  with  you  con- 
cerning this  important  issue. 

[The  prepared  statement  of  Dr.  Lubin  appears  at  the  conclusion 
of  the  hearing.] 

Mr.  Bedell.  Thank  you.  Dr.  Lubin. 

Mr.  Morrison. 

Mr.  Morrison.  Thank  you,  Mr.  ChfiirmEm. 

I  have  some  comments  for  all  of  you,  which  we  don't  have  time 
for.  Let  me  start  with  Mr.  Graves,  on  behalf  of  particularly  the  re- 
tailers that  are  members  of  your  ot^anization,  you  have  a  concern 
about  misbranding  of  individual  items  acquired  for  labeling,  is  that 
accurate,  and  the  impact  that  it  might  well  have  at  retail  levels? 

Mr.  Graves.  I  think  the  concern  is  that  produce  is  constantly 
moved  around  in  a  produce  department.  Also  the  produce  on  tiie 
whole  is  not  packaged.  It  is  sold  by  piece,  and  it  is  very  difdcuit  to 
label  individual  pieces  of  produce,  and  it  is  edso  very  difficult  to 
keep  signed  placement  above  produce  because  of  the  movement  of 
produce  within  the  department  to  keep  that  in  an  accurate  posi- 
tion. 

Mr.  Morrison.  And  I  suppose  that  is  the  reason  why  products 
tiiat  have  been  fumigated  or  treated  in  other  ways  currently  under 
existing  laws  are  not  required  for  labeling  at  retail? 

Mr.  Graves.  Yes.  Of  course,  there  Jire  many  processes  in  fresh 
produce  that  are  applied  during  the  conversion  from  the  field  con- 
dition to  the  packaged  condition,  and  all  of  these  processes  are 
mztrked  on  the  shipping  container. 

Mr.  Morrison.  So  that  is  available  at  the  wholesale  level,  but  it 
has  never  really  been  made  a  requirement  as  far  as  retail  sales  are 
concerned? 

Mr.  Graves.  It  is  available  to  the  retailer  in  that  area.  It  is  not 
avEtilable  to  the  consumer  at  the  final  point  of  purchase. 

Mr.  Morrison.  Thank  you. 

Dr.  Mussman,  I  guess  more  of  an  expression  of  appreciation  than 
anything,  because  the  coalition,  1  think,  has  put  together  an  effec- 
tive force,  distribution  of  facts  and  figures,  that  I  think  are  neces- 
sary, since  all  the  surveys  seem  to  point  out  that  consumers  like 
the  product,  they  are  a  little  concerned  about  it  until  they  know 
something  about  it,  and  your  coalition  is  making  the  effort  to  see 
that  they  do  have  facts  upon  which  to  base  their  opinions.  I  think 
that  is  most  effective  and  will  help  all  of  the  groups,  so  we  appreci- 
ate that  very  much. 

Do  you  have  plans  to  expand  now  the  distribution  of  a  number  of 
your  materials  for  the  sake  of  consumer  education? 

Mr.  MussMAN.  We  are  attempting  to  get  them  to  any  group  or 
individual  who  may  be  expressing  interest  in  knowing  more  about 
the  technology.  As  you  have  said,  there  are  a  number  of  consum- 
ers, we  estimate  perhaps  as  meiny  as  half  of  the  consuming  public, 
are  not  very  familiar  with  this  technology.  They  have  been  condi- 
tioned for  perhaps  30  years  or  more  to  be  suspicious  of  anything 
with  the  word  "irradiate"  or  "irradiation"  attached  to  it,  so  it  rep- 
resents a  significant  challenge  for  the  coaliticHi  to  attempt  to  put 
into  tjhose  people's  hands  the  kind  of  information  which  permits 
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them  to  make  a  better  informed  judgment  regarding  whether  they 
like  or  dislike  the  genertd  idea. 

We  will  indeed  attempt  to  get  the  information  that  we  are  put- 
ting together  more  broadly  disseminated  than  we  have  in  the  past. 

Mr.  Morrison.  Thank  you. 

Dr.  Lubin,  I  appreciate  the  support  of  the  American  Medical  As- 
sociation, and  know  that  you  went  throi^h  a  rather  lengthy  proce- 
dure to  reach  that  conclusion.  One  of  the  previous  panels  had  some 
shots  taken  at  the  medical  community,  if  you  will,  because  of  the 
change  in  attitude  by  doctors  toward  the  use  of  x  rays  on  expectant 
mothers,  emd  they  compared  our  knowledge  of  food  irradiation  now 
to  the  knowledge  of  medical  fraternity  back  in  the  1950's  when 
they  took  x  rays  every  time  you  turned  around. 

Could  you  refute  that  in  any  way?  Don't  we  have  a  lot  of  re- 
search on  irradiation  that  takes  us  well  beyond  that  point? 

Dr.  Lubin.  Thank  you  for  bringing  that  to  light.  One  of  the 
mf^or  docilities  is  that  often  items  are  compared  which  are  not 
comparable.  First  of  all,  I  would  emphfisize  that  I  think  the  infor- 
mation  which  was  provided  was  oversimplified,  and  in  fact  I  would 
appreciate  the  data  that  supports  even  the  contention  that  many 
infants  were  deunaged  because  of  radiation  exposure  when  their 
mothers  were  pr^nant,  but  even  if  we  took  that  at  face  value, 
which  I  think  we  cannot,  it  certainly  does  not  bear  any  comparison 
witii  the  issue  at  hand. 

Furthermore,  I  think,  as  many  people  have  pointed  out,  foods 
which  are  irradiated  or  ionized  for  protective  and  better  purposes 
of  improving  the  food  supply  prevent  any  kinds  of  danger  at  the 
doses  that  are  being  proposed.  I  think,  in  short,  there  is  not  a 
public  safety  hazard,  and  I  can't  emphasize  that  strongly  enough. 

Mr,  Morrison.  You  sort  of  underlined  "at  the  doses  proposed." 
Isn't  that  a  significant  factor?  In  effect,  you  can  refute  most  of  the 
negative  aspects  of  the  studies  that  have  been  quoted  here  this 
morning  because  they  were  at  significantly  higher  level  doses  of 
treatment? 

Dr.  Lubin.  That  is  correct.  I  think  we  are  aware,  as  the  FDA 
pointed  out,  that  they  tend  to  work  in  a  very  conservative  and 
measured  concerned  way  for  the  interests  of  the  public  and  safety. 
It  at  best  would  be  10  times  less  than  the  internationally  accepted 
doees  for  many  kinds  of  foodstuffs,  and  even  that  level  has  been  a 
significant  factor,  less  than  many  applications  which  have  been  uti- 
lized over  at  least  15  or  20  years,  and  for  which  there  is  no  emer- 
gence of  any  adverse  effects  information  at  all. 

Mr.  Morrison.  Thank  you  very  much.  Thank  you,  Mr.  Chair- 
Mr.  Bedell.  Mr.  Brown. 

Mr.  Brown.  Thank  you,  Mr.  Chairman. 

I  find  it  reassuring  that  all  of  you  gentlemen  have  been  so  firm 
in  jrour  presentations  with  r^ard  to  the  safety  of  this  process,  and 
yet  I  am  still  equally  concerned  about  the  attitude  of  the  consum- 
ers, and  I  am  heartened  by  the  fact  that  you  seem  to  believe  also  in 
the  importance  of  a  consumer  education  program. 

I  think  you  are  all  well  aware  of  the  histoiy  of  the  introduction 
(rf*  new  technologies  in  this  country,  where  quite  generally  there  is 
an  attitude  on  the  part  of  the  established  institutions  seeking  to  in- 
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troduce  this  that  it  is  obviously  safe  and  we  don't  need  to  be  con- 
cerned, and  consumers  have  been  disillusioned  by  this  in  the  past. 
So  it  is  very  important  that  we  conduct  not  only  a  full-scale  re- 
search program,  but  a  full-scale  consumer  education  program. 

Just  speaking  in  very  general  terms,  we  have  seen  the  develop- 
ment of  nuclear  energy  and  some  of  its  processes  which  did  not  live 
up  to  the  original  touting  of  it.  We  have  seen  the  widespread  use  of 
chemicals  which  turned  out  in  many  cases  not  to  be  as  beneficial 
as  we  had  hoped.  We  have  seen  in  the  early  days  of  air  pollution, 
for  example,  we  were  told  not  to  worry,  a  little  air  pollution  can't 
hurt  you,  and  then  the  medical  profession  found  out  lat«r  that  it 
did.  These  are  things  which  are  of  concern  to  the  American  people, 
and  we  have  to  reassure  them. 

Now,  there  is  one  gap  in  all  of  the  testimony  this  morning  that 
bothers  me  a  little,  from  those  who  are  proponents  of  this,  and  that 
is  not  so  much  the  food  safety  aspect  but  we  have  not  really  dealt 
with  the  problem  of  the  widespread  distribution  of  the  radiation 
sources. 

I  eun  going  to  ask  Dr.  Lubin  if  you  can  comment  as  to  whether  or 
not  there  have  not  been  cases  where  the  widespread  distribution  of 
radioactive  sources  in  medicine  have  actually,  through  careless- 
ness, mistakes,  and  so  forth,  created  hazards  in  some  cases,  and  we 
have  not  dealt  not  only  with  the  safety  of  the  facility,  but  with  the 
safety  of  the  transportation  process,  which  has  been  brought  up  by 
some  of  the  groups.  These,  too,  will  need  to  be  addressed  in  some 
realistic  way,  and  I  hope  that  ell  of  you  are  aware  of  this  and  are 
giving  some  thought  to  it. 

Would  you  comment.  Dr.  Lubin,  with  regard  to  the  safety  record 
of  the  use  of  radioactive  sources  in  the  health  field,  due  to  causes 
which  we  didn't  anticipate  or  could  not  control,  but  nevertheless 
existed. 

Dr.  Lubin.  Congressman  Brown,  I  would  better  serve  you  and  the 
other  members  of  the  subcommittee  if  I  indicated  that  I  would  be 
pleased  to  get  available  information  to  document  what  I  believe  to 
be  the  case.  But  not  being  a  radiation  expert,  I  would  be  more  com- 
fortable to  provide  that  to  you,  so  that  anyone  who  questioned  it 
would  have  something  to  go  back  to. 

1  think  that  it  would  be  unfair  and  inappropriate  to  say  that  any- 
thing in  the  life  in  which  we  live  is  perfectly  safe.  I  think  in  terms 
of  relative  risk  and  a  great  deal  of  benefit  to  the  large  segment  of 
world  and  our  own  society,  there  is  no  question  that  the  safety 
factor  is  not  a  significant  or  major  one,  and  in  fact  probably  is  not 
the  one  that  should  really  be  focused  upon  for  the  public,  eind  I 
would  be  pleased  to  have  the  opportunity  to  pursue  that  and  get 
you  that  information. 

Mr.  Brown.  I  think  I  probably  agree  with  you  on  the  overall  re- 
sults, but  I  still  think  we  need  the  information,  because  our  tactics 
should  be  not  to  say  "trust  us"  to  the  public,  but  to  provide  evi- 
dence that  we  should  be  trusted. 

Dr.  Lubin.  I  agree  wholeheartedly. 

Mr.  Brown.  I  am  old  enough  to  have  been  through  a  couple  of 
generations  of  the  use  of  x  rays  in  health,  for  example.  When  1  go 
to  my  dentist  today,  I  get  a  lot  more  protection  from  x  rays,  and  so 
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do  the  staff,  than  they  did  10  or  20  years  ago,  and  the  reasons  are 
they  found  that  there  are  defective  x  ray  machines. 

lliere  are  all  Borte  of  problems  that  we  have  gradually  sought  to 
correct  over  the  yeeirs,  and  I  think  all  of  us  know,  and  we  now  hope 
that  we  are  a  lot  safer  than  we  were  20  or  30  years  ago.  We  would 
like  to  start  out  with  that  level  of  safety  today  in  this  area,  and  I 
think  it  will  help  us  to  get  the  consumer  acceptance  that  is  abso- 
lutely necessary,  as  all  of  you  know,  if  this  is  to  be  successful. 

Dr.  LuBiN.  I  think  the  point  you  make  is  an  excellent  one.  Con- 
gressman Brown.  I  would  like  to  further  emphasize  that  the  intro- 
duction and  utilization  of  this  process  by  no  means  negates  the 
need  for  careful  hygiene,  carefiil  occupational  safety  efforts,  and 
many  of  the  things  which  we  have  learned  through  experience  over 
years  that  are  longer  than  any  of  us  are  old.  I  think  it  does,  howev- 
er, indicate  that  we  need  to  take  some  strength  and  reassurance 
^m  that  safety  record,  rather  than  being  frightened  from  ap- 
proaching new  eind  advisable  technologies  that  could  be  of  a  great 
deal  of  benefit. 

Mr.  Bhown.  Thank  you. 

Mr.  Bedell.  Thank  you,  Mr.  Brown. 

Dr.  Lubin,  apparently  this  has  been  used  in  hospitals  fairly  ex- 
tensively; is  that  correct? 

Dr.  Lubin.  That  is  correct.  1  believe  that  Dr.  Miller  earher  indi- 
cated some  experience  in  immunocompetent  or  immunocompro- 
mised individuals  who  may  have  taken  for  as  long  as  10  years  up 
to  25  percent  of  their  food  intake  on  a  daUy  basis  which  had  been 
irradiated  for  their  protection. 

Mr.  Bedell.  Do  you  know  if  there  has  been  tiny  indication  of  any 
problems  with  any  of  those? 

Dr.  Lubin.  To  my  knowledge  there  has  not  been.  There  is  cer- 
tainly no  published  information  to  that  effect. 

Mr.  Bedell.  The  United  Nations  apparently  has  done  some  work 
in  this  regsad,  you  indicated  in  your  testimony,  I  think? 

Dr.  Lubin.  That  is  correct. 

Mr.  Bedell.  What  have  they  done,  do  you  know?  Have  they  done 
any  research? 

Dr.  Lubin.  The  joint  expert  committee  I  think  reviewed  periodi- 
cally, going  back  to  1976,  at  intervals  of  approximately  3  years,  and 
the  last  review  of  which  1  am  familiar  was  in  1980,  and  published 
in  1981  all  of  the  existent  research  data. 

I  think  there  is  certainly  more  that  is  emerging,  and  we  learned 
this  morning  that  there  may  be  even  more  than  we  could  review, 
£ind  all  of  those  reviews  genereilly  indicate  the  safety,  as  we  also 
learned  efficacy  has  not  been  addressed  as  strenuously,  and  cer- 
tainly there  are  questions  which  still  require  further  research  and 
answers. 

Mr.  Bedell.  Mr.  Brown  accurately  pinpointed  a  problem,  and 
that  is  there  has  been  some  concern  expressed  by  previous  wit- 
nesses as  to  whether  or  not  this  will  be  well  accepted  by  consum- 
ers, because  of  some  of  the  problems  that  have  developed  in  the 
past  where  initially  we  did  not  think  there  were  concerns.  Appar- 
ently, this  group  is  not  concerned  over  that. 
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Dr.  Van  Houweling,  I  would  assume  that  the  previous  panel  we 
had  would  be  reluct^t  to  buy  pork  that  had  been  irradiated,  for 
example. 

Mr.  Van  Houweling.  Congressman  Bedell,  one  of  the  reasons  we 
joined  in  the  Coalition  for  Food  Irradiation  very  early  was  we  tried 
to  get  out  correct  information  to  consumers.  I  referred  to  a  survey 
that  we  did.  As  I  said,  it  shows  that  people  are  concerned,  but  they 
are  concerned  about  a  lot  of  other  things  about  food  safety,  like 
chemicals  and  preservatives.  We  think  it  is  largely  a  matter  of  edu- 
cation. There  are  concerns  about-  the  constituency  or  chaise  in  the 
food.  Expert  after  expert  says  that  you  change  food  when  vou  cook 
it,  you  freeze  it,  and  you  dry  it  as  well,  so  we  believe  it  is  largely  a 
matter  of  good  consumer  education  of  the  facts. 

Mr.  Bedell.  And  you  believe  that  will  come  if  it  is  approved  with 
labeling,  where  information  is  given  to  them  so  they  know  what 
they  are  buying? 

Mr.  Van  Houweung.  I  think  that  is  right.  But  we  do  think  if  it 
is  commercially  available,  then  there  will  be  greater  effort  on  the 
part  of  those  companies  to  convey  that  information  as  well.  They 
are  not  going  to  participate  in  this  unless  they  see  a  market  for  the 
product. 

Mr.  Bedell.  Mr.  Graves,  I  have  a  little  bit  of  trouble  with  the 
objection  to  the  labeling  for  consumers  of  fresh  vegetables  and  so 
on.  It  would  appear  to  me  that  consumers  should  have  an  opportu- 
nity to  know  what  is  put  in  what  they  buy,  and  I  guess  I  have  trou- 
ble believing  that  if  chemicals  are  added,  for  example,  that  they 
should  not  also  be  properly  labeled  for  the  consumer. 

And  I  do  not  agree  with  your  statement,  by  the  way,  that  it  is 
too  difficult,  because  they  move  vegetables  around,  for  them  to 
have  a  sign.  It  seems  to  me  it  should  not  be  any  great  problem  to 
list  the  chemicals.  I  have  trouble  with  your  argument. 

Mr.  Graves.  Mr.  Chairman,  we  agree  that  the  consumer  should 
know  what  the  produce  has  been  treated  with,  and  the  item  that 
we  are  talking  about  here,  we  are  not  talking  about  a  preservative 
or  using  irradiation  as  a  preservative  in  the  fresh  fruit  and  vegeta- 
ble industry.  It  will  be  used  just  to  control  exotic  pests  that  occur 
in  the  fruit,  like  fruit  flies.  Mainly,  in  the  State  of  Florida  right 
now,  for  instance,  the  Carib  fly.  There  is  a  very  practical  problem 
to  labeling  each  piece  of  merchandise. 

Mr.  Bedell.  I  understand  that  clearlv  enough  but  I  do  not  under- 
stftnd  the  problem  of  having  it  where  the  consumer  buys  it.  I  would 
think  the  information  should  be  available  in  regard  to  chemicals 
that  are  on  the  article  as  well.  I  do  not  accept  your  argument  that 
since  you  move  things  from  here  to  there  you  can't  very  well  label 
them  as  to  what  they  are.  If  you  are  going  to  label,  for  instance,  it 
seems  a  pretty  difficult  argument. 

Mr.  Graves.  Take  citrus.  It  is  produced  in  at  leeist  three  different 
areas  in  the  United  States,  and  each  of  those  areas  have  suhareas 
and  each  of  those  suhareas  have  different  processes  and  use  differ- 
ent chemicals  of  waxes,  of  soaps,  of  fungicides  on  the  produce,  and 
I  am  talking  more  in  this  instance  specincetlly  of  citrus.  If  vou  have 
that  produce  in  the  average  supermarket  which  might  have  the 
citrus  from  at  least  four  or  five  or  possibly  six  of  those  areas  all  in 
produce  bins,  how  would  you  label  each  one  of  the  individual  bins 
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and  say  that  the  fruit,  that  a  produce  clerk  actually  put  the  fruit 
in  the  proper  bin?  That  is  the  problem  that  we  have,  is  that  there 
are  multiple  processes. 

Mr.  Bedell.  Of  course,  you  could  always  have  trouble  with  a 
clerk  putting  something  in  the  wrong  bin,  1  don't  argue  with  that. 
But  I  would  argue  that  if  you  have  three  bins  of  apples,  where  you 
have  got  Jonathan  apples  and  you  have  got  delicious  apples  and  so 
on,  that  the  label  or  sign  be  required  to  state  any  additives  that 
have  been  used  on  those  apples  that  might  be  of  health  concern  to 
people.  I  guess  there  is  no  point  in  aiding  that,  although  I  have 
trouble  with  it. 

Mr.  Graves.  I  think  the  main  point  is  that  the  produce  comes 
from  so  many  different  areas  of  the  United  States  and  from  the 
world,  and  it  is  difficult  to  keep  it  each  separate  according  to  the 
district  in  which  it  was  produced,  because  again  I  say  the  processes 
do  vary  Irom  one  district  to  another. 

Mr.  Bedell.  Are  there  any  other  questions? 

If  not,  we  thank  you  very  much  for  your  testimony,  and  the  sub- 
committee will  recess  to  reconvene  at  2  o'clock  this  afternoon  for 
the  remaining  testimony. 

[Whereupon,  at  12:20  p.m.,  the  subcommittee  recessed  to  2  p.m. 
of  the  same  day.] 

AFTERNOON  SESSION 

Mr.  Bedell.  The  subcommittee  will  come  to  order. 

Our  next  panel  consists  of  Mr.  Denis  Mosgoflan,  Mr.  Bernard 
Fensterwald,  and  Mr.  IMUler. 

Unless  there  are  any  statements  of  any  of  the  members  of  the 
subcommittee,  we  will  hear  from  you  first,  Mr.  Mosgofian. 

STATEMENT  OF  DENIS  MOSGOFIAN,  COFOUNDER  AND 
DIRECTOR,  NATIONAL  COALITION  TO  STOP  FOOD  IRRADIATION 

Mr.  Mosgofian.  Thank  you  very  much. 

I  appreciate  this  opportunity  on  behalf  of  both  the  members  of 
my  union  and  the  members  of  the  Nationed  Coedition,  for  this  op- 
portunity to  present  testimony  on  this  matter. 

Before  I  do,  may  I  introduce  into  the  record  letters  that  I  just 
received  from  both  Representative  Barbara  Boxer,  and  from  Sena- 
tor Alan  Cranston,  indicating  their  oppcsition  to  H.R.  696. 

Mr.  Bedell.  Without  objection  they  will  be  entered  in  the  record 
with  your  prepared  statement. 

Mr.  Mosgofian.  Thank  you  very  much. 

My  name  is  Denis  Mosgofian.  1  am  an  occupational  health  in- 
^Tuctor  to  the  graphic  communications  industry,  and  a  photolitho- 
grapher  by  trade. 

I  represent  the  3,500  members  of  my  union,  the  Graphic  Commu- 
nicatioiis  International  Local  583,  as  well  as  the  members  of  the 
National  Coalition  to  Stop  Food  Irradiation,  of  which  I  am  co- 
founder  and  director.  It  is  our  view  that  H.R.  696  is  a  deeply  flawed 
piece  of  legislation. 

It  is  flawed  in  its  premises,  its  assumptions,  and  its  intents.  First, 
H.R.  696's  assertion  that  "irradiation  of  food  ...  is  reo^nized  by 
international    authorities   and    the    Department   of  Health    and 
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Human  Services  as  safe  and  wholesome,"  is  neither  proof  of  its 
safety  nor  sufficient  grounds  for  this  legislation. 

Until  recently,  international  authorities  and  HHS  recognized 
DES,  benectin,  thalidimide,  sulfites,  and  asbestos  as  safe  and 
wholesome. 

We  now  know  better. 

It  is  important  to  not«  that  what  is  international  to  <Hie  body  is 
national  to  another,  and  local  to  others.  We  are  impressed  by 
proofs  of  safety,  smd  not  by  reference  to  authorities.  At  this  point 
there  is  no  firm  proof  of  safety. 

The  second  flawed  presumption  on  which  H.R.  696  sits  is  that 
"irradiation  is  a  process,  much  like  cooking  in  a  microwave  oven, 
boiling  or  freezing."  This  could  not  be  further  from  the  truth. 
Gamma  radiation  is  not  a  cooking  technique. 

It  is  ionizing  energy;  boiling,  freezing  and  microwaving  are  not. 
It  is  completely  misleading  to  relate  them. 

Ionizing  gamma  radiation  precedes  cooking;  it  does  not  replace  it. 
Gamma  radiation's  unique  radiolytic  producte  will  be  added  to  the 
varied  hfizards  of  cookmg,  and  will  increase  the  total  toxic  load 
peoples  bodies  must  contend  with  today,  and  we  must  look  at 
gamma  radiation  in  the  context  of  all  the  other  treatments  we 
apply  to  food. 

We  must  remember  that  gamma  radiation  kills,  by  moleculeu* 
disruption  and  free  radical  chemistry,  in  order  to  appreciate  its  dis- 
tinction from  other  food  treatments.  It  is  what  ionizing  radiation 
does  that  matters.  H.R.  696  glosses  this  over. 

Gamma  irradiation  adds  adulterative  compounds  to  food  which 
were  not  there  originally.  It  was  with  this  understanding  that  Con- 
gress adopted  the  1958  additives  amendment  to  the  Food,  Drug  and 
Cosmetic  Act,  and  explicitly  included  food  irradiation  in  the  food 
additive  classification.  H.R.  696  seeks  to  void  that  congressional 
intent  by  falsely  declaring  gamma  radiation  is  like  boiling,  ete. 

The  legislative  intent  in  H.R.  696  of  changing  food  irradiation 
from  "additive"  classification  to  "process"  is  specifically  to  remove 
irradiated  food  from  FDA  rigorous  scrutiny,  testii^  requirements 
and  labeling  obl^ations  stipulated  by  the  1958  additives  amend- 
ment quite  on  the  contrary  to  the  testimony  given  earlier  with  re- 
spect to  FDA  still  having  authority  over  this.  Authority  is  one 
thing,  but  what  they  would  actually  do  is  the  other. 

And  the  intent  is  then  to  provide  the  FDA  with  a  foundatitm  we 
believe  and  the  impetus  to  confidentially  continue  their  no-retail 
label  rulemaking  process  through  the  Federal  Register.  H.R.  696 
seeks  to  effectively  take  the  FDA  out  of  the  picture. 

I  cannot  emphasize  enough  honest  labehng  protects  consumers' 
right  to  know  and  preserves  our  right  to  choose,  or  to  say  no.  We 
have  the  right  to  say  no,  or  yes;  and  that  is  what  would  be  elimi- 
nated if  there  were  not  an  explicit  requirement  that  comes  under 
the  additives  amendment  for  labeling. 

In  terms  of  "process" — baking,  boiling,  freezing — there  is  no  FDA 
safety  review,  except  as  to  poor  senitetion  for  microbacterial  con- 
temination.  It  is  irresponsible  to  endorse  the  institutionalizing  of 
this  casual  procedure  for  ionizing  radiation. 

This  is  what  H.R.  696  asks  you  to  do.  An  additive  to  f 
the  cornerstone  of  H.R.  696. 
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The  biird«i  of  food  safety  responsibility  rests  with  the  Govern- 
ment, not  the  consumer.  H.R.  696  would  institutionalize  irresponsi- 
bility in  administrative  food  scrutiny  and  simultaneously  limit  citi- 
zen review  of  precluding  State  and  local  elected  ofllci^  from  es- 
tablishing more  stringent  consumer  protection  than  may  be  estab- 
lished by  the  proposed  Joint  Operating  Commission  for  Food  Irra- 
diation. 

I  only  have  about  1  minute. 

May  I  go  ahead? 

H.R.  696  fails  by  omission  to  spell  out  a  single  consumer  protec- 
tion, and  in  the  same  l^islation  seeks  removal  of  existing  protec- 
tions by  changing  food  irradiation  to  a  process. 

It  appears  to  us,  and  this  is  the  next  point  we  think  is  critical, 
that  H.R.  696  is  designed  to  promote  the  Department  of  Energy  by- 
products utilization  program  proposal  for  nuclear  waste  manage- 
ment. This  prx^ram  is  the  promotion  of  a  socially  acceptable  indus- 
try, which  will  warehouse  America's  nuclear  waste,  notwithstand- 
ing the  proposal  to  also  increase  production  of  cobalt  60,  at  our  two 
plants  in  Dickerson,  MD,  and  Pleasanton,  CA. 

Food  irradiation  depends  upon  a  network  of  food  irradiating 
plants.  These  are  proposed  to  each  house  3  million  curies  or  more 
of  radioactive  cesium-137  or  cobalt-60. 

Nfjw  H.R.  696's  passfige  is  needed,  we  believe,  to  open  the  door 
for  this  pn^ram. 

As  you  can  see  this  program  for  food  irradiating  facilities  will 
promote  the  widespread  proliferation  of  radioactive  waste.  This 
will  increase  the  likelihood  of  irreversible  radioactive  contamina- 
tion of  our  communities  jmd  highways  from  inevitable  human 
error  and  etccident,  miscalculation  and  negligence,  and  de  facto  im- 
possibility of  permanently  and  perfectly  contfiining  radioactivity. 

In  conclusion,  only  a  full  technolt^y  eissessment  and  environmen- 
tal impact  review  of  the  ultrahazardous  radiation  will  offer  us  a 
firm  b^inning  point  for  determining  the  actual  consequences  of 
launching  food  irradiation,  for  once  launced,  the  effects  will  be  ir- 
revocable. H.R.  696,  in  our  review  is  dangerous  in  its  intention  and 
alarmingly  irresponsible. 

I  urge  you  to  reject  it  and  food  irradiation. 

[The  prepared  statement  of  Mr.  Mo^ofian  appears  at  the  conclu- 
sion of  the  hearing.] 

Mr.  MosGOFiAN.  Now,  in  addition  I  have  brought  with  me  just  as 
a  sampling  of  the  kind  of  consumer  response  that  we  have  gath- 
ered in  the  central  and  northern  California  regions,  a  petition,  for 
example,  largely  centered  around  salmonella,  1,013  statures 
gaUirared  in  a  couple  of  months  by  a  group  opposing  food  irradia- 
tion. 

Th^  asked  me  if  I  would  be  kind  enough  to  submit  them  to  you 
for  t^  record.  As  well,  I  have  a  statement  here  which  I  may  not 
r^d  I  understand,  which  is  from  a  woman  named  Linda  Duietli, 
who  is  with  the  group  Citizens  Against  a  Radioactive  Dublin  and 
th^  are  in  battle  with  the  Department  of  Energy  and  the  National 
Food  Processors  AssociatitHi  over  the  placement  of  their  cesium  ag- 
ricultural conunodities,  agricultural  cesium  irradiation  demonstra- 
tion £Eunlity. 
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She  would  like,  on  behalf  of  their  organization  and  the  citizeniB  of 
Dublin,  to  have  this  letter  introduced,  as  well,  into  the  record. 

Mr.  Bedell.  Without  objection  they  will  both  be  entered  in  the 
record  or  held  in  the  file. 

[The  letter  appears  at  the  conclusion  of  the  hearing;  the  petitions 
are  held  in  the  committee  files.] 

Mr.  M08GOFIAN.  One  other  person  who  was  going  to  testify.  Dr. 
Noel  Sommer  from  Davis,  his  wife  is  ill  and  he  was  unable  to  leave 
the  hospital,  and  I  have  two  of  his  documents  which  I  would  like  to 
include  as  well  as  part  of  the  record. 

I  think  you  for  this  opportunity. 

Mr.  Bedell.  Without  objection. 

Mr.  Fensterwald. 

STATEMENT  OF  BERNARD  FENSTERWALD  III,  LEGISLATIVE 
COUNSEL.  NATIONAL  NUTRITIONAL  FOODS  ASSOCIATION 

Mr.  Fensterwald.  We  appreciate  the  opportunity  to  testify 
before  the  House  Agriculture  subcommittee. 

The  National  Nutritional  Foods  Association  appreciates  being 
given  the  opportunity,  too. 

We  would  appreciate  the  complete  statement  be  admitted  in  the 
record. 

Mr.  Bedell.  The  entire  statements  of  all  the  witnesses  will  be  in- 
troduced. 

Mr.  Fensterwald.  The  National  Nutritional  Foods  Association  is 
comprised  of  approximately  4,000  retailers,  wholesfilers,  and  manu- 
facturers of  natural  foods;  headquartered  in  Costa  Mesa,  CA.  We 
are  the  voice  of  the  health  food  industry,  representing  businesses 
in  all  50  States,  and  the  District  of  Columbia. 

We  will  shortly  celebrate  our  50th  anniversary,  and  recent  sur- 
veys indicate  10  of  15  American  consumers  shop  regularly  at  a 
health  food  store.  The  National  Health  Foods  funds  a  complete  sci- 
ence department  including  the  full-time  biochemist  on  staff. 

This,  plus  the  extensive  research  conducted  by  our  manufacturer 
members  over  the  last  50  years  is  also  at  the  disposal  of  the  sub- 
committee at  your  request.  We  believe  that  the  public  has  the  right 
to  know  the  nature  of  its  food  supply  and  the  steps  taken  to  process 
it. 

Its  safety  and  wholesomeness  must  be  kept  as  the  upper  most  cri- 
teria in  determining  the  food  future  of  food  irradiation. 

For  this  reason  we  urge  the  Congress  and  the  FDA  to  move 
slowly  in  its  approval  of  food  irradiation  and  to  require  the  testing 
necessary  to  ensure  its  safety.  As  an  adjunct  to  this  fundamental 
concept  we  submit  that  any  use  of  food  irradiation  must  be  dis- 
closed to  the  public  through  proper  labeling. 

The  association  believes  radiation  has  not  been  adequately  stud- 
ied to  determine  its  safety.  And  the  Second  National  Congress  for 
Food  Protection  was  held  in  May  1984  about  ionizii^  radiation: 

Aa  this  process  becomes  important  in  the  preparation  of  a  particular  food,  studies 
■h<Hild  be  undertaken  on  the  possible  formaUon  of  toxic  compounds  in  that  food  and 
the  effects  od  the  processing  on  nutrient  bioavailability.  Particular  attention  should 
be  directed  to  the  possible  formation  of  any  previously  unidentiried  compounds  in 
that  food  and  how  tney  may  affect  food  aaiety  and  nutrition. 
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We  doubt  that  Mr.  OIbod's  criteria  have  been  fully  met  in  the 
short  period  of  time  that  has  elapsed  since  he  made  that  statement. 
In  fact,  safety  testing  of  irradiated  foods  has  produced  over  the 
years  a  number  of  coniflicting  results. 

Discussions  of  these  studies  in  detail  is  included  in  our  written 
statement.  Additional  scientific  studies  have  shown  that  irradiation 
can  lead  to  the  destruction  of  unsaturated  fatty  acids,  which  are 
required  for  the  normal  structural  integrity  and  functioning  of  cel- 
lular membranes. 

These  studies  used  the  fatty  acids  of  fish  oils  as  targets  of  irra- 
diation. As  the  subcommittee  is  undoubtedly  aware,  dietary  fish  oil 
fatty  acids  have  gained  widespread  attention,  both  in  the  scientific- 
health  community  and  in  the  media,  and  research  is  currently  un- 
derway into  their  application  as  protective  agents  against  heart 


Ionized  radiation  damages  living  cells  through  radio-chemical  re- 
actions, many  of  which  involve  the  production  of  radiolytic,  highly 
reactive  oxidizing  agents.  Therefore,  antioxidants  occurrii^  natu- 
rally in  foods  undergoing  irradiation  are  chemically  consumed  in 
reactions  with  these  radiolytic  products.  Overall  the  amount  of 
ascorbic  acid,  tocopherols  (vitamin  E),  B-Carotene,  other  vitamins 
and  minerals,  and  certain  amino  acids  naturally  contained  in  food 
will  be  reduced. 

With  or  without  such  precautions,  we  face  a  significant  reductiim 
in  protective  materials  which  have  been  present  in  foods  through- 
out evolutionary  time  if  we  allow  for  the  wholesale  irradiation  of 
food. 

One  must  conclude  these  protected  materieils  have  served  a  pur- 
pose in  insulating  humans  from  natural  radiation  Euid  from  natu- 
rally-occurring oxidative  toxicants. 

Why  should  we  lower  our  actual  defense  at  a  time  when  environ- 
mental pollutants  and  carcinogens  are  on  the  rise? 

Intensive  scientific  investigation  and  public  interest  is  currently 
being  given  to  these  naturally-occurring  protective  agents  agEunst 
degenerative  disease  and  some  aspects  of  the  aging  process.  Pru- 
dent diets  emphasizing  these  agents  have  been  recently  recom- 
mended by  a  number  of  Government  agencies,  including  the  Na- 
tional Academy  of  Sciences,  the  National  Cancer  Institute,  USDA, 
FDA,  the  American  Cancer  Society,  and  American  Heart  Associa- 
tion. 

What  these  studies  suggest  is  that  while  the  right  band  is 
making  advances  in  the  protection  of  society  through  enheinced  nu- 
trition, incredible  as  it  may  seem,  the  left  hand  is  advocating  the 
large-ecale  introduction  of  a  food-processing  technique  which  specif- 
ically destroys  many  of  these  protective  nutrients. 

The  need  for  exact  quantification  of  nutrient  loss  and  for  strict 
supervision  of  commercial  irradiation  procedures  is  apparent.  The 
NNFA  believes  the  continuous  eveiluation  of  irradiation  and  of  the 
processing  specifications  and  conditions  are  mandatory. 

We  doubt  that  extrapolation  from  the  animal  studies  done  to 
date,  and  from  the  limited  use  of  irradiated  foods  by  astronauts 
and  cancer  patients,  can  be  used  for  accurate  predictions  of  safety 
and  nutritional  adequacy  by  the  entire  diverse  population  of  our 
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Nation,  cBpecially  down  the  road  20  years  when  a  lai^  portion  of 
our  diet  has  been  irradiated. 

We  have  also  strongly  endorsed  labeling  of  irradiated  foods  at 
point  of  sale.  Americein  consumers  have  a  basic  right  to  know  what 
they  are  purchasing. 

When  they  buy  and  use  foods  traded  by  canning,  pasteurization, 
freezing,  pickling,  dehydration,  salting,  et  cetera,  they  have  a  rea* 
Bonable  knowledge  of  how  that  food  has  been  treated.  There  is  no 
special  reason  that  we  are  aware  of  that  creates  special  treatment 
for  irradiation  and  mandates  that  its  use  be  kept  secret. 

If  I  could  have  about  1  minute  1  will  be  finished. 

Mr.  Bedell.  All  right. 

Mr.  Fensterwald.  For  these  reasons  we  oppose  passage  of  H.R. 
696.  First,  we  believe  the  bill  as  presently  dreifted  will  play  right 
into  the  hands  of  the  nuclear  industry  which  is  the  largest  propo- 
nent of  food  irradiation  who  desire  quick  approved  of  ttie  process 
for  commercial  use. 

Rather  we  urge  the  Congress  and  the  FDA  to  move  cautiously 
and  slowly  because  no  one  knows  at  this  point  what  the  long-term 
nutritional  effect  will  be  when  large  segments  of  our  population 
eat  irradiated  foods  as  sm  expanded  portion  of  their  diet. 

Second,  we  oppose  H.R.  696  because:  One,  it  will  allow  irradiated 
foods  to  be  sold  without  proper  labeling,  and  two,  it  will  deny  State 
and  local  authorities  the  opportunity  to  require  labeling  even  if  the 
FDA  declines  to  do  so.  Quite  frankly,  Mr.  Chftirman,  one  has  to 
question  the  motives  of  the  proponents  of  this  legislation  who  wish 
to  ram  it  down  the  throats  of  the  American  public  but  they  try  to 
hide  it  from  them  at  this  time.  This  above  all  else  is  the  outrage 
that  must  be  avoided. 

Again,  Mr.  Chairman,  the  NFAA  appreciates  the  opportunity  to 
testify  today  and  if  we  can  answer  any  questions  we  will  be  happy 
to  do  so. 

[The  prepared  statement  of  Mr.  Fensterwald  appears  at  the  con- 
clusion of  the  hearing.] 

Mr.  Beoell.  Thank  you,  Mr.  Fensterwald. 

Mr.  Miller. 

STATEMENT  OF  CLINTON  RAY  MILLER,  LEGISLATIVE 
ADVOCATE,  NATIONAL  HEALTH  FEDERATION 

Mr.  Miller.  Thank  you  very  much,  Mr.  Chairman,  and  distin- 
guished members  of  the  subcommittee.  We  appreciate  very  much 
your  allowing  me  to  appear  at  this  important  hearing  to  offer  com- 
ments and  proposed  amendments  of  the  National  Health  Federa- 
tion on  H.R.  696. 

We  support  wholeheartedly  the  testimony  of  all  the  people  on 
the  fourth  panel  today  and  the  amendment  specifically  proposed  by 
Mr.  Robert  Alvarez  of  the  Environmental  Policy  Institute. 

With  my  testimony,  Mr.  Chairmem,  I  have  six  exhibits  that  I 
would  like  to  have  included  in  the  record,  if  1  could. 

Mr.  Bedell.  Without  objection  they  will  be  entered  in  the  record 
or  held  in  the  committee  Hies. 

Mr.  Miller.  My  name  is  Clinton  Ray  Miller.  For  23  years  I  have 
been  the  legislative  advocate  for  the  National  Health  Federation. 


,y  Google 


119 

NHF  is  a  SO-yearold  national  consumer  organization  of  responsi- 
ble, aware,  environmental,  health,  and  fitness  minded  activists  who 
take  very  seriously  our  mutual  responsibility  for  the  safety  and 
wholesomenesB  of  uie  food  we  eat. 

We  have  learned  by  sad  experience,  Mr.  Chairman,  we  cannot 
del^ate  this  responsibility  to  State  or  Federal  bureaucrats  who  are 
often  on  their  way  through  what  Merton  Mintz  of  the  Washington 
Poet  called  a  revolving  door  into  or  from  high-paying  jobs  in  the 
very  industries  they  are  supposed  to  regulate. 

In  1962  we  "fathered"  and  won  virtual  unanimous  approval  of 
NHPs  "Human  Guinea  Pig  Amendment"  which,  for  the  first  time 
in  recorded  history,  in  any  country  specifically  prevented  any  fur- 
ther medical  experimentation  on  humans  without  their  informed 
consent. 

This  NHF  amendment  has  fundamentally  changed  the  practice 
of  medicine  not  only  in  the  United  States,  but  throughout  the  civil- 
ized world. 

Now  come  the  propon«its  of  food  irradiation  and  want  us  to  par- 
ticipate in  an  unprecedented  massive  medical  experiment  without 
our  knowledge  and  consent. 

Members  of  the  National  Health  Federation  and  increasingly 
millions  of  other  individuals  are  deeply  concerned  that  eating  irra- 
diated  food  is  still  in  the  experimental  stage.  NHF  agrees  with  Ih-. 
Sanford  A.  Miller,  Director  of  the  U.S.  Food  emd  Drug  Administra- 
tion's Center  for  Food  Safety  and  Applied  Nutrition,  who  testified 
earlier  here  today.  When  asked  if  he  felt  irradiated  foods  should  be 
labeled,  he  stated: 

Yea,  I  peracmaUj'  do.  llie  Department  may  have  another  view  on  this — which  th^ 
did,  of  courae,  at  that  time— and  there  actually  are  some  eood  reason  why  ^ou 
■bimldn't  have  to  do  it.  My  own  feelings  are  that  it  should  be  labeled,  and  when  it  is 
■aid  and  done,  I  think  it  will  be. 

The  NHF  is  unalterabiv  opposed  to  H.R.  696  [S.  288]  in  its 
present  form.  Unless  it  is  drastically  amended  we  will  do  all  in  our 
power  to  ui]ge  our  thousands  of  members  and  millions  of  friends  to 
Idll  this  l^islation. 

NHF  proposes  the  following  amendments  to  H.R.  696: 

One,  we  urge  you  to  amend  out  all  language  in  this  bill  which 
declares  or  implies  in  any  way  that  it  is  U.S.  policy  that  "Congress 
finds  that  irradiation  of  foods  is  *  *  *  safe  and  wholesome."  You 
will  find  that  statement  on  page  2,  lines  5  to  8  of  the  bill. 

Congress  may  pass  a  law  stating  it  is  safe  to  buy,  sell,  transport, 
store,  keep  track  of,  use  and  dispose  of  the  massive  amounts  of 
highly  radioactive  material  which  would  be  used  in  hundreds  and 
poBHibly  thousands  of  food  irradiation  plants — some  of  which  would 
be  located  near  or  in  our  lai^est  cities — but  that  doesn't  make  this 
terribly  dangerous  technology  one  bit  safer  them  it  really  is. 

Saying  it  is  safe  doesn't  make  it  safe. 

Congress  can  pass  a  law  stating  it  finds  the  world  is  flat,  but  that 
doesn't  bend  the  horizon  one  inch. 

We  therefore  suggest  for  amendment  No.  1:  On  page  2,  strike  out 
the  present  language  on  lines  5  to  8,  and  in  its  place  insert  wording 
somewhat  as  follows: 

inds  tha-  ,_, __ 

with  drying,  freezing  and  canning.  1 
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The  technology  itself  is  extremely  hazardouB  even  if  the  irradiat- 
ed food  is  found  to  be  absolutely  safe.  The  transportation,  storage, 
use,  and  disposal  of  radioactive  material  is  the  most  hazardous 
tecixnology  yet  used  to  preserve  food. 

Amendment  No.  2:  We  suggest  you  delete  all  language  from  the 
bill  which  would  remove  food  irradiation  from  the  current  statuto- 
ry requirements  it  be  r^ulated  by  FDA  as  a  "food  additive." 

After  hearing  the  testimony  today  we  think  there  should  be  a 
third  amendment  that  would  require  mandatory  prison  terms  for 
any  irradiation  plant  which  exceeds  the  limits  imposed  by  FDA. 

Thank  you,  Mr.  Chairman. 

[The  prepared  statement  of  Mr.  MiUer  appears  at  the  conclusion 
of  the  hearing.] 

Mr.  Bedkll.  Thank  you  very  much,  Mr.  Miller. 

Mr.  Brown. 

Mr.  Bhown.  I  have  no  questions. 

Mr.  Bedell.  Mr.  Morrison. 

Mr.  Morrison.  Thank  you,  Mr.  Chairman. 

Mr.  MoBgofian,  you  took  generally  some  hard  shots  at  irreidiation 
facilities.  Would  you  close  down  the  medical  facilities  that  exist  in 
the  country? 

Mr.  MosGOFiAN.  No;  But  I  don't  think  they  are  related.  It  is  sort 
of  a  little  bit  like  relating  space  ships  and  apples.  They  are  not  the 
same  thing. 

Mr.  Morrison.  They  are  the  same  pleuits.  I  have  been  through 
the  plants  that  are  radiatii^  medical  supplies  at  the  same  time 
they  have  done  some  good. 

Mr.  MosGOFiAN.  You  are  talking  about  the  irradiation  facility 
that  irradiate  medical  supplies. 

Mr.  MoEEisoN.  Right. 

Mr.  MosGOFiAN.  The  distinction  we  want  to  draw — actually  I  am 
concerned  to  some  extent  about  them  and  how  much  they  would 
proliferate.  At  this  point  there  seems  to  be  some  vagueness  as  to 
the  number  of  independent  irradiating  facilities  in  the  United 
States. 

That  is  not  to  say  they  aren't  hfizardous.  The  one  in  Tucson 
which  had  to  be  shut  down  by  the  Governor  of  Arizona,  or  the  one 
in  Dover,  NJ,  the  cleanup  of  which  was  just  finished  at  a  cost  that 
was  probably  at  least  half  again  as  the  initial  cost  to  put  it  in  are 
illustrations  of  the  kind  of  safety  and  track  record  as  well  as  the 
kind  of  community  contamination  hazard  that  is  opposed  from  resi- 
dents in  those  areas. 

That  has  nothing  to  do  with  what  they  were  doing  with  either 
the  tridium,  or  the  cobalt  60  in  either  of  those  two  instances. 

The  situation  we  are  dealing  with  and  the  ones  that  the  people 
that  I  represent  are  concerned  about  are  one,  not  only  the  effects 
on  the  food  which  is  a  whole  cat^ory  into  its  public  health  hazard 
and  long-term  medical  hazard  but  second,  the  possibility  of,  in  fact, 
the  actual  fact  of  proliferating  our  waste  supply  of  throughout  both 
America  and  the  developing  world  as  the  proponents  of  this  idea 
are  talking. 
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If  that  happens  that  is  irreversible.  Whether  you  and  I  like  irra- 
diation is  irrelevant.  That  is  irreversible  phenomenon  and  once 
that  takes  place  there  would  be  nobody  around  to  basically  turn 
that  back  so  we  can  say  20  years  from  now  well,  that  was  a  mis- 
take. 

Now,  let's  clean  it  up.  We  can't  even  clean  up  effectively  Three 
Mile  Idand.  There  is  still  rtiging  controversy  around  that  one  facUi- 
ty  that  had  that  m^jor  accident. 

Mr.  Morrison.  That  is  totally  different.  You  talk  about  compar- 
ing thin^  In  the  same  Three  Mile  Island  there  the  reaction  makes 
ot£er  thmgs  radioactive.  In  the  case  of  the  irradiation  of  food  or 
medical  supplies  there  is  no  way  anything  can  become  radioactive. 

Mr.  MosGOFiAN.  That  is  not  the  issue. 

Mr.  Morrison.  The  issue  I  am  addressing. 

Mr.  MosGOFiAN.  I  thought  you  asked  me  if  I  would  shut  down 
and  I  can't  understand  it.  At  first  I  thought  you  were  talking  about 
hospitals. 

You  were  talking  about  those  irradiators  which,  in  fact,  irradiate 
medical  supplies  such  as  sutures  and  medical  supplies,  is  that 
right? 

Mr.  Morrison.  Yes. 

Mr.  MosGOFiAN.  I  said  the  question  here  is  the  hazard  that  is  op- 
posed from  both  proliferation  and  contamination  and  part  of  that  is 
not  addressed  in  your  question. 

I  am  concerned  about  those  two  things  just  as  we  should  be  con- 
cerned because  we  actually  have  a  track  record  that  shows  that  ir- 
radiators are  hazardous  facilities. 

This  is  a  ultrzLbazardous  industry.  It  is  not  a  game  and  it  needs 
to  be  treated  as  such.  H.R.  696  does  not  recognize  that,  particularly 
in  light  of  the  attempt  to  even  take  the  food  portion  out  from  un- 
derneath additives  classification  which  requires  FDA  rigorous  scru- 
tiny labeling  and  put  it  in  a  more  benign  classification  of  process. 

The  facility  in  Dover,  NJ  that  had  that  spill,  that  had  the  5,700 
liters  or  gallons  of  internal  spill,  the  external  spill,  over  a  year  it 
has  taken  to  clean  that  faciUty  up,  the  situation  in  Tucson,  AZ, 
with  urine  samples  of  children  and  mothers  in  that  school  district 
coming  up  with  a  high  level  of  tritium  in  the  urine. 

I  can't  manufacture  that  and  that  is  not  something  we  should 
brush  aside.  I  have  a  quote  here. 

Mr.  Morrison.  Why  don't  you  just  answer  the  question.  Would 
you  like  to  close  £dl  these  facihties? 

Mr.  MosGOFiAN.  I  would  close  any  facility  that  poses  any  hazard 
to  any  community  they  reside  in;  yes. 

Mr.  Morrison.  You  are  saying  they  could  properly  regulate  it  to 
be  safe  indeed? 

Mr.  MOBGOFiAN.  I  am  not  convinced  at  this  point  and  I  don't 
know  very  many  people  who  are  convinced  that,  in  fact,  it  is  possi- 
ble to  properly  control  contamination  from  radioactive  materials.  I 
don't  see,  in  fact — I  do  think  we  should  be  very  careful  about  the 
distinction  between  food  irradiation  which  has  another  whole  com- 
ponent and  radiation  of  medictd  supplies. 

It  appears  to  me  that  jwlitically,  nde  the  tails  of  irradiatii^  med- 
ical sucmlies  and  squeeze  food  in  under  the  door  is 

Mr.  Morrison.  If  I  can  reclaim  my  time. 
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I  am  not  asking  the  question  for  that  reason  but  you  are  taking 
some  very  hard  e£ots,  all  of  you  on  this  panel,  at  irradiation  facili- 
ties themselves. 

I  visited  a  few  of  them  and  I  don't  see  it  as  an  ultrahazardous 
industry  if  the  radioisotopes  or  the  source  materials  are  properly 
handled  just  like  tmy  other  industry. 

Mr.  MosGOFiAN.  I  don't  see  where  the  track  record  shows  they 
have  ever  been  properly  handled. 

Mr.  MoRfiisoN.  I  think  there  are  a  number  of  firms  around  this 
country  and  they  probably  all  in  all  have  a  relatively  good  record 
compared  with  other  industries. 

One  other  point.  I  realize  1  am  out  of  time. 

You  indicate  in  your  testimony  the  legislative  intent  of  H.R.  696 
changing  it  from  an  additive  to  process  is  to  remove  it  from  scruti- 
ny. 

I  wrote  the  bill  and  I  CEm't  find  that  anywhere.  It  certainly 
wasn't  my  intent,  and  yet  you,  in  your  letter,  are  declarii^  this  is 
the  legislative  intent. 

This  was  not  to  remove  it  from  anybody's  scrutiny,  and  it  is  veiy 
carefully  written  that  way  so  it  leaves  it  totally  in  the  hands  of  the 
Food  and  Drug  Administration  just  as  if  it  v/aa  an  additive,  but 
changes  from  this  term  additive,  which  it  is  not,  to  a  process  which 
it  is. 

Mr.  MosGOPiAN.  May  I  respond  to  that? 

Mr.  Morrison.  Certainly. 

Mr.  MosGOFiAN.  It  is  an  additive  precisely  why  it  was  put  in  the 
1958  amendment.  It  does  create  additional  compounds  and  there  is 
no  way  to  avoid  that.  That  is  what  the  controversy  around  this  is 
all  about. 

Mr.  MosRisoN.  Does  any  process  not  change  the  product  in  some 
way? 

Mr.  MOSGOFIAN.  It  is  not  the  same  as  microwaving,  freezing,  or 
boiling,  or  baking.  None  of  those  ionize.  The  difference  between 
gamma  radiation  and  microwave  utilization  is  the  outer  electro 
rings  in  the  target  tissue  are  disrupted  momentarily  and  new  com- 
pounds are  created. 

It  is  precisely  those  new  compounds  which  are  the  center  of  this 
issue.  Those  are  called  the  unique  retdiolytic  compounds.  They  are 
particularly  h£izardous  when  what  we  have  is  electrotoxins  or  in- 
secticides, and  fertilizers  that  are  left  in  food  will  in  fact  be  target- 
ed by  gamma  radiation. 

The  result  will  be  a  whole  new  category  of  unknown  or  unique 
electrolytic  products.  The  toxicity  in  long-term  consumption  has 
never  been  established.  It  is  impossible  to  say  at  this  point  what 
the  consequences  will  be. 

We  know  just  with  respect  to,  say,  a  drug  like  thalidomide,  we 
have  a  statement  right  here  from  the  William  S.  Merrill  Co.  execu- 
tive who  said,  "We  have  firmly  established  the  safety  dosage  and 
usefulness  of  Kafadon,  which  is  the  brand  name  of  thalidomide  by 
both  foreign  and  U.S.  laboratory  in  clinical  studies  in  the  1960's. ' 
We  know  what  happened  there. 

Mr.  Morrison.  How  long  do  you  think  it  would  take  before  we 
could  establish  something  you  would  be  comfortable  with? 
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Mr.  M08GOFIAN.  Dr.  John  Govenan,  radiation  physicist  and 
author  of  the  book  "Radiation  and  Human  Health,"  has  said  that 
it  would  take  a  long-term  study  of  a  lai^e  population,  perhaps 
200,000  people,  perhaps  50,000  people  for  a  period  of  at  least  30 
years  in  order  to  determine  the  overall  effects,  but  there  are  other 
methods  that  can  be  used  which  could  at  least  give  us  a  glimpse, 
for  ezEunple,  into  the  biolc^cal  availability  of  the  nutrient  profile 
after  it  has  been  gamma  radiated. 

If  you  take  a  substance,  and  I  am  not  a  trained  biochemist,  I  am 
working  with  trained  people  but  I  am  myself— suffice  it  to  say,  I 
am  sure  you  aren't  either. 

Mr.  Morrison.  Perhaps  since  I  am  out  of  time,  we  will  just  say 
the  20  some  countries  in  Europe  that  have  approved  it,  we  will  get 
some  sort  of  reading  out  of  those  areas  within  a  reasonable  amount 
of  time. 

Thank  you,  Mr.  Chairman.  I  appreciate  the  extra  time. 

Mr.  Miller.  Could  1  just  get  a  clarification  on  this  one  point  of 
food  additive  from  the  Congressman? 

If  you  wrote  the  bill,  I  have  looked  at  the  Food,  Drug  and  Cos* 
metic  Act,  under  chapter  4  and  I  find  11  sections,  none  of  which 
have  to  do  with  food  processing. 

Section  409  takes  it  from  food  additives  but  I  don't  see  where  it  is 
going  to  go  under  food  processing. 

Which  section  woulcf  it  be  under?  If  we  take  it  from  food  addi- 
tives, where  in  the  Food,  Drug  and  Cosmetic  Act  do  we  r^ulate  it 
under  food  processing 

Mr.  MoRBisoN.  You  will  find  a  number  of  sections  in  the  hill  that 
under  food  processing,  under  the  section  of  food  irradiation  process- 
ing so  it  plugs  it  right  back  into  409. 

The  letter  which  is  part  of  the  record  from  the  Food  and  Drug 
Administration  says  this  does  not  diminish  our  authority  at  all. 

Mr.  Miller.  I  don't  understand  how  we  are  going  to  regulate  it 
as  food  processing  if  there  is  no  section  in  here  that  regulates  food 
processing. 

Mr.  Morrison.  It  is  in  the  bill. 

Mr.  Miller.  I  was  unable  to  find  it;  that  is  why  I  asked  for  clari- 
Hcation. 

Mr.  M08GOFIAN.  It  is  actual  bOl  itself?  I  have  the  bill. 

Mr.  MnxER.  There  is  no  new  section  if  we  are  going  to  regulate 
fisod  processing.  I  think  we  should  regulate  food  processing  and  I 
think  your  idea,  Congressman,  is  excellent. 

I  thmk  we  should  relook  at  edl  food  processing.  I  think  we  ought 
to  add  a  section  412  and  put  it — food  processing.  This  is  the  place  it 
ought  to  be  and  then  define  food  processing  so,  we  who  are  inter- 
ested in  consumer  protection,  can  know  what  FDA's  jurisdiction  is 
on  food  processing.  This  would  cover  cooking.  This  would  cover  can- 
ning. These  things  that  have  been  said  that  this  is  no  more  harm- 
ftil  than  maybe  it  is  time  we  relooked  at  pasturization  and  cooking 
and  canning  under  a  secticm  on  food  processing. 

Mr.  Morrison.  I  will  certainly  join  you  on  the  concept  of  relative 
risk  because  I  think  we  should  be  looking  at  all  these  procedures 
and  doing  some  comparison  and  I  get  the  feeling  irradiation  would 
come  out  pndtably  looking  rather  well. 

Thank  you,  Mr.  Chairman. 
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Mr.  MosGOFiAN.  Mr.  Chairman,  I  would  like  to  make  one  brief 
comment. 

In  Britain  currently,  unless  it  has  been  changed  within  the  last  5 
or  6  days,  irradiation  of  food  is  both  banned  for  domestic  consump- 
tion as  well  as  for  export.  In  Germany,  while  it  is  OK  for  export,  it 
is  illegal  for  domestic  consumption. 

When  international  authorities  are  referred  to,  it  is  our  belief 
that  what  is  internationed  to  us  is  national  to  someone  else,  maybe 
local  to  someone  else. 

I  am  not  impressed  by  that.  I  don't  think  we  should  be  impressed 
by  intemationed  authorities.  I  think  we  need  to  look  at  the  actual 
evidence. 

Mr.  Bedell.  We  have  been  joined  by  the  chairman  of  our  full 
committee.  Mr.  de  la  Garza,  did  you  have  any  statements  or  ques- 
tions at  all?  We  appreciate  your  joining  us. 

The  Chairman.  No  thank  you,  Mr.  Chairman. 

Mr.  Bedell.  Fine.  Mr.  Mosgofian,  can  you  tell  me  what  happened 
in  England  in  regard  to  that  situation? 

Mr.  Mosgofian.  No.  I  have  a  document  cfdled  "Food  Irradiation  in 
Britain?"  published  in  September  1985.  We  are  in  touch  with 
the  London  Food  Commission,  but  I  can't  tell  you  why  the  British 
Government  made  it  illegal.  I  do  know,  however,  they  put  it  into  a 
category  called  novel  and  irradiated  foods. 

So  it  was  in  the  first  place  put  there.  That  may  have  been  for 
historical  purposes.  I  don  t  know  why  they  have  banned  it  but  they 
have. 

[The  publication  entitled  "Food  Irradiation  in  Britain?"  appears 
at  the  conclusion  of  the  hearing.] 

Mr.  Bedell.  Where  are  they  irradiating  food  in  Britan? 

Mr.  Mosgofian.  I  don't  know,  Mr.  Chairman.  I  will  be  glad  to 
find  that  information  out  for  you. 

Mr.  Bedell.  I  think  it  is  something  that  would  be  of  interest  to 
the  subcommittee.  We  are  trying  to  learn  all  we  can  about  this 
issue.  I  hope  you  understand  the  situation  that  exists  on  the  sub- 
committee. We  have  testimony  from  the  Government  people  that 
tell  us  they  cannot  detect  any  difference  in  food  that  has  been  irra- 
diated. 

Apparently  it  has  been  used  extensively  in  hospitals.  Apparently 
the  United  Nations  says  that  it  is  a  satisfactory  process.  Appetrent- 
ly  a  number  of  countries  are  doing  this.  Apparently  it  haa  been 
used  £is  I  understand  it  in  the  Army  with  no  detrimental  effects.  So 
we  have  all  of  this  testimony  then  we  have  some  groups  coming 
forth,  and  I  don't  question  your  sincerity  for  one  minute,  coming 
forth  saying  that  they  think  this  is  a  dangerous  procedure.  I  think 
we  also  have  to,  at  least  speaking  for  myself,  say  there  are  two 
things  we  have  to  consider. 

One  is  that  we  have  done  things  that  looked  safe,  but  we  found 
out  later  tJiey  were  not.  On  ^e  other  hand,  there  are  people  and 
groups  that  are  always  resistant  to  any  change. 

We  understand  those  things  fully  on  the  subcommittee,  but  I  can 
assure  you  that  in  my  opinion  the  subcommittee  members  are  seri- 
ously trying  to  understand  this  issue  and  trying  to  do  what  would 
appear  to  be  in  the  best  interest  of  our  country  and  people. 
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The  real  documentation  of  problems  appears  to  me  to  be  feiirly 
nited.  Now  that  doesn't  mean  there  may  not  be  problems.  I  un- 
»r8tand  your  concern  but  except  for  what  occurred  in  India  which 
apparently  somewhat  questionable  eind  some  of  these  studies 
hich  I  again  think  are  subject  to  question,  I  don't  know  that  we 
ave  very  much  documentation  one  way  or  another  to  indicate  this 

harmful  to  the  people  who  eat  the  products. 

Mr.  MosGOFiAN.  That  is  actually  an  interesting  point,  Mr.  Chair- 
kan.  It  would  then  point  to  the  conclusion  that  the  appropriate  be- 
inning  point  for  Congress  is  a  full  technology  assessment,  an  envi- 
>nmental  impact  study  which  would  then  give  us  absolute  solid 
round  presuming  that  the  study  was  done  to  a  protocol  or  design 
lat  would  answer  the  appropriate  questions. 

It  would  give  us  a  place  to  stand  on  and  say  we  now  have  the 
>eciflc  documentation.  1  am  not  convinced  for  example,  that  the 
idian  study  showed  anything  more  than  a  specific  chromosonal 
image  result  which  needs  to  be  further  studied. 

The  aflotoxin  toxin  studies,  the  studies  which  reveed  aflotoxin 
txin,  probably  the  second  most  feared  toxin  in  food,  is  enhanced  in 
s  lethalness  after  getmma  radiation.  I  am  not  convinced  that 
jesn't  need  to  be  thoroughly  examined  or  those  studies  should  be 
listed  to  their  face. 

It  is  the  case  for  example,  that  one  strain  of  the  ^wres  of  the 
instrictium  botulism  which  is  the  most  feared  toxin  in  food  actu- 
Uy  is  given  a  free  reign  in  the  ecology  after  gamma  radiation  be- 
luse  the  gamma  radiation  essentially  wipes  out  everything  else. 

I  think  in  fact  what  we  have  all  be  presented  with,  and  I  have 
sen  working  on  this  for  some  time  probably  since  March  1984 
ben  I  first  heard  about  the  fruita  and  vegetables  ruling,  is  that 
lere  has  been  a  mixing  of  sales  hyperbole  on  behalf  of  those  folks, 
lose  industry  people  and  government  people  who  are  interested  in 
romoting  this  industry  and  mixed  that  up  with  the  kind  of  evi- 
;nce  that  is  necessary  to  establish  something  which  has  the  conse- 
iences  that  this  has. 

I  would  rather  have  done  something  else  over  the  last  2  years  of 
ly  life  but  I  felt  the  consequences  of  this  were  so  grave  I  didn't 
ave  any  choice  either  for  myself  or  my  children  or  their  children. 

When  we  look  at  the  FDA  paper  that  was  published  in  1968  by 
le  FDA  when  they  banned  the  radiation  of  pork  that  the  Army 
id  been  given  permission  to  do  from  1963  to  1968,  we  see  that  the 
DA's  own  paper  indicates  that  there  were  such  adverse  effects, 
zalth  effects  that  they  could  no  longer  consider  it  safe  or  wise  to 
low  or  give  permission  for  the  irradiation  of  that  canned  bacon 
id  other  pork  products  and  the  Army  withdrew  its  next  petition 
ir  canned  ham. 

Until  Jul^  22,  1985,  just  3  days  before  the  new  EPA  ruling  would 
ave  gone  mto  effect,  the  FDA  had  not  edlowed  any  irradiation  of 
}rk  products  and  has  certainly  answered  such  questions  as  what 

going  to  happen  to  the  very  fatty  pork  tissue  in  lithium  produc- 
on  which  is  a  known  carcinogen  or  any  effects  that  are  in  the 
DA's  own  literature. 

I  am  not  making  this  up.  This  was  published  in  1968.  None  of  the 
laterial  in  here  has  been  shown  in  any  long-term  study  to  be 
roven  beyond  the  question  of  a  doubt  it  no  longer  is  valid. 
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Why  was  the  science  not  valid  at  that  point?  I  have  a  serious 
question  and  that  is — I  am  sure  you  do  too — wl^  is  there  an  at- 
tempt to  continually  minimize  those  negative  effects  which  have 
been  shown  and  at  the  same  time  and  negate  them  almoet  orally 
and  each  time  they  get  rereviewed  as  one  writer  in  the  FDA  said  it 
appears  they  disappear  until  those  negative  effects  no  longer  have 
a  reality. 

Mr.  Bedell.  Of  course,  I  think  probably  we  have  some  question- 
able health  effects  on  all  the  different  ways  we  try  to  preserve  food, 
whether  we  do  it  through  chemicals  or  something  else.  There  is 
some  cause  for  concern,  I  think.  I  think  we  make  every  effort  to  try 
to  minimize  that  concern,  and  I  guess  I  would  also  feel  that  we 
can't  really  ignore  the  testimony  of  the  American  Medical  Associa- 
tion. Do  you  disagree  with  that? 

Mr.  MosGOFUN.  I  do  but 

Mr.  Bedell.  Why  should  the  American  Medical 

Mr.  MosGOHAN.  The  American  Medical  Society,  even  the  person 
himself,  has  said  he  has  not  examined  all  of  the  data  beisis  tl^t  has    ' 
been  used  to  determine  the  conclusions  that,  for  example,  have    ' 
been — that  were  drawn  by  the  joint  committee,  the  joint  conimis-    * 
sion  on  food  irradiation.  : 

Mr.  Bedell.  I  say  why  would  they  have  any  prejudice?  I  know  of  ; 
no  reason  they  would  wemt  to  change  oneprocess  or  another.  'i 

Mr.  Miller.  Could  I  address  that,  Mr.  Chairman?  ^ 

Mr.  Bedell.  I  can  understand  why  the  Atomic  Energy  Commis-  's 
sion  might,  or  somebody  of  that  nature,  hut  I  don't  see  why  the  p 
American  Mediced  Association  would  have  any  reason  to  favor  or  < 
oppose  one  process  over  another.  Did  you  have  something  to  add?   i 

Mr.  Milleb.  I  wemt  to  state  briefly  I  remember  very  clearly  the 
American  Medical  Association  giving  the  same  kind  of  approval  to  t 
DES,  diethylstilbestrol,  in  the  production  of  chicken  ana  «niw>fllff.  t 

In  fact  they  said  we  could  safely  implant  it  in  the  ear  of  beef  t 
cattle.  They  said  we  could  put  it  in  the  necks  of  chickens  and  they  i 
believed  it  was  so  safe  they  gave  it  to  women  to  prevent  miscar- 
riage.  Then  the  AMA  had  to  back  off  when  it  realized  that  tiiou-  ^ 
sands  of  the  female  children  of  those  women  given  DES  were  show-  r' 
ing  up  with  vaginal  cancer.  They  told  the  women  they  had  given  ; 
this  drug,  this  'sfife"  drug  that  it  was  "absolutely  sate"  with  the  7~ 
same  assurances  they  have  told  you  they  know  of  no  adverse  side  ^ 
effecte  to  eating  irradiated  food.  * 

Now  even  then  the  Food  and  Drug  Administration  did  not  ban  ^ 
DES.  It  wasn't  until  an  oversight  congressional  committee  of  this  * 
Congress  headed  by  Representative  Fountain,  who,  unfortunately,  ' 
has  left  us,  insisted  FDA  look  at  the  hard  evidence  that  diethylsnl-  '^ 
bestrol  was  causing  cancer  that  the  Food  and  Drug  AdministratioD  ^ 
and  AMA  reluctantly  and  b^p^dgingly  admitted  what  they  had  '^ 
done.  It  was  too  late  when  they  found  out  there  were  thousands  *= 
and  thousands  of  women  who  gave  vaginal  cancer  to  their  dauj^  ^ 
teis.  AMA  doctors  administered  DES  and  with  the  same  safety  as-  ^ 
Burances  they  have  stated  here  apply  to  irradiated  food.  I  am  cer-  ' 
tain  they  didn't  have  any  bad  motives.  ^ 

It  is  Just  they  have  bad  science.  They  just  say,  let's  rush  into  thia  ^ 
with  the  whole  country  and  then  let's  apologize  after  we  are  there.  >  ' 
"Shoot  from  the  hip  and  emiend  it  in  the  record."  You  can  do  that  '' 
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in  Congress,  but  you  can't  do  it  with  the  lives  of  people.  The  AMA 
has  a  bad,  beid  track  record.  All  the  way  from  the  Dalcon  Shield  to 
DES  to  Oraflex  to  Mer.  29  to  Bendectin.  It  wasn't  until  Congress 
through  the  magnificent  Fountain  committee  held  hearings  that 
the  A^IA  or  FDA  ever  withdrew  these  hazardous  drugs  from  the 
marketplace. 

The  AMA  has  begrudgingly  stopped  using  every  single  drug  they 
have  withdrawn  only  under  constant  oversight  hearings  of  Con- 
gress. I  think  the  rapidly  declining  membership  of  the  AMA  shows 
ho^v  much  they  represent  the  people.  They  are  down  now  to  45  per- 
cent of  the  medical  doctors  that  even  belong  to  them.  Twenty-three 
years  ago,  when  I  first  came  to  lobby  Congress  they  had  70  percent. 
At  the  rate  they  are  going  in  another  45  years  nobody  will  belong 
to  them,  and  they  shouldn  t.  They  have  lost  credibility. 

Mr.  BEnsLL.  It  is  good  to  have  you  say  that  about  somebody  else 
other  than  the  Congress  of  the  United  States. 

Mr.  Miller.  The  Congress  has  done  a  good  job,  sir.  The  Congress 
has  done  a  magnificent  job. 

Mr.  Bedell.  Thank  you  very  much.  Are  there  any  further  ques- 
tions? 

If  not,  we  appreciate  your  testimony  very  much.  Thank  you. 

Mr.  Miller.  Thank  you. 

Mr.  Bedell.  Our  next  panel  consists  of  Dr.  William  Marion,  In- 
stitute of  Food  Technologists  and  the  Council  on  Agricultural  Sci- 
ence and  Technology,  Ames,  lA,  and  Dr.  Ari  Bry^jolfsson,  Council 
on  Agricultural  Science  and  Technolo^  at  Ames,  lA. 

We  will  hear  from  you  first.  Dr.  Marion,  i^ain,  we  would  ask 
you  to  hold  your  testimony  to  no  more  than  5  minutes. 

STATEMENT  OF  WILLIAM  W.  MARION,  EXECUTIVE  VICE  PRESI- 
DENT, COUNCIL  FOR  AGRICULTURAL  SCIENCE  AND  TECHNOL- 
OGY 

Mr.  Marion.  Thank  you  very  much.  Congressman  Bedell,  Con- 
gressman de  la  Garza,  other  distinguished  gentlemen.  My  name  is 
William  Marion.  I  serve  as  executive  vice  president  of  CAST,  which 
is  the  Council  for  Agricultural  Science  and  Technology,  based  in 
Ames,  lA.  In  addition,  I  do  cochair  the  Committee  on  Research  for 
the  Institute  of  Food  Technologists.  The  latter  is  a  scientific  society 
representing  some  25,000  to  26,000  food  scientists  and  food  tech- 
nal<^ist8  in  academia,  government,  and  industry. 

lliank  you  for  the  invitation  to  appear  before  you  this  afternoon, 
and  to  comment  on  H.R.  696.  I  commend  you  for  the  efforts  that 
have  gone  into  this  bill.  Both  CAST  and  IFT  have  published  docu- 
ments in  the  field  of  food  processing  previously.  CAST  presently 
has  a  major  task  force  underway — and  I  regret  that  I  don't  have 
tboee  documents  in  front  of  me  today — that  has  a  m^or  task  force 
imderway  on  the  topic  of  irradiation.  The  first  of  the  two  publica- 
tions, "wholesomeness  of  Food  Treated  with  Ionizing  Energy,"  has 
been  written  and  is  in  the  review  process  today.  It  should  be  pub- 
lished within  a  month  or  so. 

A  second  paper  on  applications  will  be  published  some  time  in 
early  1986.  Dr.  Brynjolfsson,  who  is  here  with  me,  is  a  member  of 
that  task  force. 
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It  has  been  said  on  a  number  of  occasions  that  there  have  been 
no  totally  new  food  processing  technologies  developed  in  the  twen- 
tieth century.  Meiny  reflnements  in  the  long-established  processes 
of  canning,  drying,  freezing,  curing,  and  fermenting  have  been 
made.  The  previous  speakers  referred  to  the  use  of  microwave 
energy.  It  has  become  very  common  in  home  cookery.  The  use  of 
ionizing  radiation  can  become  an  option  for  a  new  and  valuable 
food  processing  technique. 

Low-level  irradiation  of  food  offers  several  advantages.  It  will 
greatly  extend  the  shelf  life  of  perishable  foods  such  as  strawber- 
ries. Pork,  which  contributes  significantly  to  the  nutrition  of  most 
Americans,  is  sometimes  viewed  with  suspicion  by  consumers  who 
fear  trichina  infection.  The  incidence  of  trichinosis  infection  in 
humans  is  very  low  indeed — 30  cases  in  1983;  95  in  1982. 

Nevertheless,  the  U.S.  Department  of  Agriculture  and  other  ad- 
visory groups  correctly  point  out  that  pork  should  be  cooked  to  a 
well-done  stage.  That  implies  interned  temperatures  of  165  to  170 
degrees  Fahrenheit.  Actually,  trichina  are  inactivated  at  much 
lower  temperatures — 138  to  145  degrees  Fahrenheit,  but  in  choos- 
ing to  be  ^e,  consumers  eliminate  the  use  of  pork  in  a  number  of 
traditional  European  recipes. 

The  use  of  irradiation  to  inactivate  the  few  trinchia  that  may  be 
present  could  have  a  positive  effect  on  pork  consumption,  likewise 
it  could  do  a  great  deal  with  the  use  of  the  surplus  grain  supply 
that  is  produced  here  in  the  United  States,  and  likewise  it  would 
have  a  very  positive  effect  on  processing  and  marketing  activities 
associated  with  the  pork  industry. 

Mr.  Chairman,  I  make  my  remarks  in  very  brief  form.  I  wish  to 
say,  in  closing,  the  passage  of  H.R.  696  opens  the  door  for  a  useful 
and  safe  food  processing  technique. 

Now  it  ia  my  pleasure,  sir,  to  introduce  Dr.  Ari  Bryi^olfsson,  sir, 
a  physicist  from  Natick  Laboratories. 

[The  prepared  statement  of  Mr.  Mcuion  appears  at  the  conclusion 
of  the  hearing.] 

Mr.  Bedell.  Thank  you. 

Dr.  Brynjolisson. 

STATEMENT  OF  ARI  BRYNJOLFSSON,  MEMBER,  SCIENTIFIC  TASK 
FORCE  ON  WHOLESOMENESS  OF  FOODS  TREATED  WITH  IONIZ- 
ING ENERGY,  COUNCIL  FOR  AGRICULTURAL  SCIENCE  AND 
TECHNOLOGY 

Mr.  Brynjolfsson.  Mr.  Chairman,  my  name  is  Ari  Brynjol&son. 
From  1972  to  1980  I  was  Director  of  the  U.S.  National  Food  Irradia- 
tion Program,  conducted  by  the  U.S.  Department  of  Army  at  the 
Natick  Laboratories  in  Massachusetts.  I  appreciate  the  opportuni^ 
to  present  to  you  the  statement  on  findings  of  the  task  force  on 
wholesomeness  of  foods  treated  with  ionizing  energy,  organized  by 
the  Council  for  Agricultured  Science  and  Technology,  CAST,  as  we 
call  it. 

A  list  of  task  force  members  is  attached  as  enclosure  1  with  this 
statement.  I  have  the  full  text  of  the  statement  with  me,  and  I  will 
maiw  that  available  for  the  record  here.  I  have  also  several  other 
documents  that  I  would  like  to  submit  for  the  record.  I  have  my 
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er  related  to  the  subject,  and  I  have  another  paper  that  was 
Bented  in  1980  but  is  still  credible,  and  I  have  a  report,  "Whole- 
leness  of  Irradiated  Food"  by  the  Joint  Expert  Committee  in 
1,  which  I  think  would  be  nice  to  have  for  the  record,  so  that 
,ple  could  see  it. 

^.  Bkd^xJ'-  Without  objection,  it  will  be  entered  in  the  record  or 
Vd  in  the  committee  files. 

Mi.  Bryi^joi-fsson.  And  then  I  have  three  reports  here  which  I 
j^ynV  go  hea.'vdly  into  the  documentation  of  the  safety.  This  is  on 
Iw  tosicol<^p.cal  evaluation  of  irradiation  in  food.  They  are  difficult 
\a  come  by,  so  I  metke  them  available  for  the  record  here. 
Mi.  Bedklj—   They  will  eiIso  be  entered  in  the  record  without  ob- 
jection. 
Mt.  Bryi^JOL-fsson.  I  also  have  here  this  recommendation. 
Mr.  Bedei.J'.    I  am  not  sure  any  of  us  understand  what  is  in  the 
feport,  but  we  wU  enter  them  in  the  record  anyway. 

Mr.  Bry3*JJOUSSOn.  I  will  report  on  the  msgor  findings  of  the 
CAST  committee  or  the  task  force.  The  major  finding  of  analysis 
were  as  follo-wrs: 

(A)  It  appears  proven  with  reasonable  certainty  that  foods  irradi- 
ated  with  doees  up  to  an  avereige  dose  of  58  kilc^gray  are  safe  and 
wholesome.  Ilus  conclusion  is  based  on  two  principally  different 
approaches: 

(a)  liie  analyses  and  toxicological  evaluation  of  the  radiolytic 
pnxlucts'  (b)  ^^^  extensive  animal  feeding  studies. 

(B)  The  effect  of  irradiation  on  the  nutrition  are  insignificant  or 
ojmparable  ■with  other  currently  accepted  food  treatments. 

(Q  j\ie  irradiation  does  not  introduce  any  special  microbiological 
problem.  Like  any  other  method  of  food  professing,  it  requires  ad- 
tierence  to  high  hygienic  standards  and  sound  food  microbiological 
principles. 
(D)  No  induced  activity  is  produced  in  the  food  when  the  pro- 
posed sources  are  used. 
From  these  findings,  we  may  conclude  that: 

The  process  of  preserving  food  by  irradiation  up  to  em  avereige 
dose  of  58  kilogray  accordingly  should  be  recognized  as  safe  and 
wholesome.  Irradiation,  like  other  processes  for  preserving  the  food 
tor  public  consumption,  requires  adherence  to  high  hygienic  stand- 
ards and  sound  principles  in  processing,  storing,  and  d^tribution  of 
the  food. 

FDA  and/or  USDA  should  accordingly  inspect  and  approve  the 
irradiation  facilities  for  processing  and  control  of  the  foods,  and 
like  in  other  federally  inspected  plants  keep  surveillance  to  assure 
adherence  to  good  manufacturing  principles  for  the  benefit  of  the 
omsumer.  Present  standards  and  regulations  for  treatment  of  non- 
irradiated  foods,  such  as  standard  hygienic  manufacturing  prac- 
ticee,  can  be  expanded  and  applied  also  to  irradiated  foods. 

FDA  and  USDA  should  be  permitted  to  set  more  stringent  stand- 
ards for  design  and  operation  of  irradiation  facilities  for  processing 
rf  food  than  those  that  NRC  has  set  for  design  and  operation  of  ir- 
radiation facilities  used  for  processing  of  nonfood  items. 

The  Codex  Alimentarius,  the  international  general  standard  for 
irradiated  foods  in  international  trade,  forms  a  reasonable  frame- 
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work  for  r^ulating  and  processing  not  only  for  international  trade 
but  also  for  trade  within  the  country. 

Mr.  Bedell.  Dr.  Brynjolfteon,  how  much  more  time  do  you  need? 

Mr.  Brynjolpsson.  About  a  minute  and  a  half. 

Mr.  Bedell.  Fine,  you  may  go  ahead. 

Mr.  Brynjolfsson.  These  standards  could  with  simple  modifica- 
tion be  applied  to  foods  treated  with  sterilizing  doses.  Likewise,  the 
Codex  "International  Code  of  Practice  for  the  Operation  of  Radiation 
Facilities  Used  for  the  Treatment  of  Foods"  forms  a  framework  and 
provides  guidelines  for  operating  the  irradiaticHi  plants  fw  proceas- 
ing  of  foods. 

Mr.  Chairman,  there  are  a  few  other  comments  that  I  would  like 
to  make  which  focus  more  directly  on  the  bill.  Under  the  heading 
"Findings  and  Purposes"  on  page  2  we  have  in  the  paragraph  sec- 
tion 2(aX2)  the  words  "and  eliminates  trichnosis  in  pork."  I  think 
this  is  human  trichinosis  from  eating  trichine  pork,  so  we  should 
replace  trichnosis  by  trichina,  the  word  trichina.  I  would,  however, 
prefer  to  have  it  "it  eliminates  parasites  such  as  Toxoplasma 
gondii  in  meats"  because  I  think  we  should  remember  that  there 
are  other  parasites  Eind  elements  in  foods  and  in  meats,  Toxo- 
plasma gondii,  for  example,  which  is  very  common  in  meats.  About 
25  percent  of  the  population  in  the  United  States  have  antigens, 
and  this  causes  birth  defects  and  medformation  in  children.  Very 
low  doses  of  irradation  could  eliminate  that. 

I  believe  also  that  in  another  section  we  could  make  some 
changes  referring  to  how  we  charge  for  assistance.  I  feel  it  would 
leave  more  flexibility  if  it  would  be  easier  for  the  universities  and 
other  institutions  of  that  kind  to  get  cobalt  at  lower  cost,  and 
would  not  have  to  charge  at  the  current  rate. 

Finally,  I  worked  for  establishing  the  existing  Subcommittee  on 
Interagency  on  Radiation  Research  and  Policy  Coordination  of  the 
Federal  Coordinating  Council  for  Science  Engineering  and  Technol- 
ogy, and  I  believe  that  might  be  a  better  forum  for  coordinating 
food  irradiation  work  than  the  committee  that  is  suggested  in  the 
bill. 

This  is  just  for  your  consideration.  I  think  the  bill  is  very  good  aa 
it  is.  Thank  you,  Mr.  Chairmem. 

[The  prepeu'ed  statement  of  Mr.  Bryit)ol&son  appecu^  at  the  con- 
clusion of  the  heEuing.] 

Mr.  Bedell.  Thank  you.  Any  questions,  Mr.  de  la  Garza  or  Mr. 
Roberts. 

Mr.  Roberts.  Thank  you,  Mr.  Chairman.  I  must  admit  to  the 
same  state  of  confusion  that  my  chairman  has  as  to  the  relative 
safety  of  this  process.  I  have  heard  from  earlier  panel  members 
that  I  should  eat  my  beef  jerky  in  Dodge  City,  KS,  at  my  own  risk, 
and  1  am  not  too  sure,  Mr.  Morrison,  whether  I  should  eat  this 
apple  or  not.  On  the  one  hand,  I  have  the  AMA  eaid  CAST  telling 
me  this  will  keep  the  doctor  away,  and  on  the  other,  that  if  I  bite 
into  this  I  will  be  like  Eve  and  open  up  Pandora's  box  of  original 
sin  in  terms  of  gene  mutation. 

I  note  very  few  members  of  the  press  have  eaten  one. 

Mr.  Bedell.  If  the  gentleman  will  yield,  I  have  already  had  one 
and  I  am  just  as  mean  as  ever. 
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Mr.  RoBEBTS.  I  think  this  is  the  dilemma  we  face.  We  have  some 
very  fine  testimony  from  you  here,  doctor,  saying  that  unquestion- 
ably this  iB  safe  and  wholesome,  and  we  have  just  the  opposite  180 
de^ees  away,  black  is  black  and  white  is  white,  from  a  collection 
of  folks  who  beheve  very  strongly  that  that  is  the  case. 

Does  CAST  have  any  research  in  regard  to  the  irradiation  of 
wheat?  Because  we  had  a  case  study,  now,  a  very  tragic  case,  over 
in  India,  and  1  asked  some  of  the  other  panels.  Are  you  conducting 
research  in  regards  to  this  process  of  preserving  wheat? 

Mr.  Bbynjolpbson.  No.  We  are  not  conducting  research  at  CAST. 
Mr.  Roberts.  Are  you  aware? 

Mr.  Bhynjolfsson.  Oh,  yes.  We  are  aware  of  the  Indian  study. 
We  are  very  much  aware  of  them. 

Mr.  Roberts.  Do  you  have  a  summary  of  that?  Is  your  conclusion 
such  that  we  should  be  more  careful  and  look  into  this  situation 
with  the  report  of  the  India  situation,  or  is  it  something  that  you 
would  still  say  is  wholesome? 

Mr.  Brynjolfsson.  Yes,  I  addressed  that  in  my  paper  that  I  sub- 
mitted for  the  record,  but  let  me  here  mention  a  few  facts  as  I  see 
it.  liiis  question,  of  course,  has  been  a  primary  focus  for  a  great 
many  years.  It  has  been  brought  up  again  and  again,  and  again 
and  again  we  have  looked  at  the  question  to  see  if  there  was  any 
I     point  that  we  should  investigate  further.  What  I  am  talking  about 
!     IB  the  question  of  possible  mutagenicity  of  eating  irradiated  foods. 
j     It  was  raised  in  1957,  it  was  raised  in  1962,  it  was  reused  in  1966,  it 
I     was  raised  again  and  again,  and  every  time  when  the  scientists 
I     looked  at  it,  they  could  not  find  anything. 

j        The  India  studies  are  on  very  few  individuals.  The  statistical 
data  do  not  support  any  conclusion  whatsoever.  The  best  that  they 
can  do  is  to  raise  suspicion.  Because  they  raise  suspicion,  this  was 
I     piincipally  a  good  laboratory  that  did  the  studies,  the  Nationed  In- 
stitutes of  Health  in  Heidelberg.  Therefore,  it  was  looked  at  very, 
I     very  closely  in  India  under  the  auspices  of  international  processors, 
and  of  course  many  similar  kinds  of  studies  were  done  in  the 
1     United  States,  emd  they  all  came  out  that  there  was  nothing  to  sup- 
port the  suspicion. 

lliese  studies  were  of  course  very  well-known  to  the  Expert  Com- 
mittee in  Geneva,  the  Expert  Committee  under  the  World  Health 
Organization  auspices. 

Mr.  Roberts.  Do  you  agree  with  this.  Dr.  Marion?  Is  that  your 
conclusion  as  well? 

Mr.  Marion.  This  is  our  conclusion.  I  would  hope  in  this  case 
that  we  could  distinguish,  and  it  may  be  very  difficult  in  the  short 
time,  to  talk  about  a  body  of  literature.  We  wish,  as  representatives 
of  CAST,  to  speak  about  the  introduction  of  low-level  irradiation 
and  its  potential  impact  in  many  areas  in  food  processing. 

If  one  were  to  go  back  to  some  of  the  very  early  literature  of  the 
fifties,  and  look  at  some  of  the  very  high  dosage  used,  then  one  can 
imagine  other  things  occurring,  but  it  is  our  general  feeling  based 
on  uie  summary  of  the  best  literature — and  I  must  say  when  the 
study  appears  within  a  month  or  so  we  will  have  been  as  exhaus- 
tive as  we  can  in  a  survey  of  worldwide  literature — and  it  is  our 
impression  that  a  summary  of  that  literature  says  we  are  speaking 
about  a  safe  process,  if  used  within  measurable  limits,  susteunable 
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measurable  limits,  and  we  feel  we  are  talking  on  the  best  data  that 
we  can  find  in  the  world  today. 

Mr.  Roberts.  I  apprecdiate  that.  Thank  you  for  the  time,  Mr. 
Chairman. 

Mr.  Bedell.  Mr.  Brown. 

Mr.  Brown.  Gentlemen,  1  suppose  you  would  both  agree  that 
there  is  no  way  we  can  ever  be  absolutely  certain  that  anything  we 
do  is  going  to  be  free  from  risk;  am  I  correct  in  that? 

Mr.  Marion.  I  do  agree  with  you,  sir. 

Mr.  Brown.  Some  of  the  previous  witnesses  have  indicated  that 
we  do  need  to  make  much  more  extensive  technology  assessments. 
They  have  suggested  long-term  studies  on  large  populations  of 
humans,  which  is  not  the  normal  way  we  conduct  studies  of  the 
risk  of  many  kinds  of  drugs  or  other  things  of  that  sort.  I  suspect  it 
would  be  impossible  to  do  that  if  there  was  any  possibility  that 
there  would  be  an  endangering  of  human  lives. 

Do  you  feel  that  there  is  any  course  of  action  which  could  be 
taken  in  the  way  of  a  more  systematic  technol(»y  assessment  or 
risk  assessment  that  would  end  all  of  the  speculation  on  this  or 
brine  us  to  a  higher  degree  of  certainty  about  this,  something  that 
hasrTt  been  done  yet? 

Mr.  Brynjolfsson.  You  raise  a  very  important  question,  and  I 
am  very  happy  to  have  the  opportunity  to  elaborate  on  it.  Animal 
experiments  are  not  extremely  sensitive,  but  they  are  extremely 
relevant.  They  are  about  the  nest  that  we  have,  especially  when 
the  imimals  are  mammals,  so  we  thought  is  there  any  way  that  we 
could  do  better  than  those  animals  experiments,  which  we  can 
never  be  happy  with,  because  of  course  we  should  he  safe.  We  must 
be  sure  that  it  is  safe.  So  what  did  we  do? 

We  used  absolutely  the  b«it  techoI(^y  to  analyze  the  radioactive 
programs  that  are  formed  in  the  food.  We  went  to  the  best  experts 
m  this  country  and  universities  and  wherever  we  could  find  them 
that  have  the  best  instruments  to  do  that  kind  of  experiment,  and 
we  took  those  data,  collected  them,  ansdyzed  them,  and  looked  at 
the  chemistry  that  was  behind  those  data.  We  brought  those  data 
to  a  completely  independent  group  of  toxicologists  that  are  used  to 
evaluating  the  chemicals.  They  looked  at  them  after  the  public 
evaluation  that  I  have  submitted  for  the  record.  They  could  not 
find  any  reason  to  doubt  that  irradiated  foods  were  wholesome. 

The  chemical  compounds  that  are  produced  are  in  the  order  of 
parts  per  billion,  and  we  have  hundreds  of  them.  Those  chemical 
compounds  are  usually  commonly  found  in  food.  Actually,  we  have 
not  found  any  compounds  that  are  not  commonly  found  in  food, 
processed  or  unprocessed  food.  We  have  failed  to  find  any  chemical 
or  radiolytic  product  that  is  not  Eilready  in  the  food  or  that  is  in 
similar  foods. 

In  addition,  those  chemicals  that  are  produced  by  the  irradiated 
products  are  in  small  quantities,  and  we  have  not  found  any  that 
would  indicate  to  us  that  they  could  be  harmful  to  humans,  and 
therefore  these  people  put  their  scientic  name  on  the  line  saying 
there  is  nothing  to  be  concerned  about. 

Mr.  Brown.  That  is  a  veir  strong  statement.  Do  you  know  of  any 
studies  that  have  been  made  on  a  somewhat  different  basis  of  Uie 
risk?  I  am  thinking  here  of  an  overall  comparison  of  the  risk  of  the 
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present  system  of  food  processing  versus  the  risk  of  processing 
through  irradiation  or  versus  the  risk  of  some  other  new  technolo- 
CT  that  we  haven't  looked  at,  chemical  treatment  or  whatever,  so 
that  we  could  assure  the  public  that  there  are  risks  even  to  the 
present  system,  there  are  risks  from  eating  unprocessed  foods  with- 
out any  treatment.  There  are  risks  from  treating  food  by  irradia- 
tion. There  are  risks  of  treating  food  with  chemicals,  bleaching 
agents  or  whatever,  so  that  we  could,  for  the  purposes  of  public  en- 
l^htenment  get  across  the  idea  that  we  live  in  an  environment 
that  always  has  risks,  but  the  risk  in  this  area  is  different,  no  dif- 
ferent or  less  than  it  would  be  if  we  did  not  make  this  kind  of  a 
change. 

Mr.  BftyNJOLPSSON.  Mr.  Chairman,  that  was  one  of  our  difficul- 
ties, that  we  were  in  many  ways,  when  we  were  doing  those  stud- 
ies, breaking  new  roads,  roads  that  were  not  there  before.  We  had 
to  research  what  is,  for  instance,  a  good  control  for  comparison. 
Are  frozen  foods  better  controlled  than  the  heat-processed  foods, 
because  all  those  processes  may  produce  some  chemical  compounds, 
and  principally  if  you  want  to  kill  the  bacteria,  you  must  cause 
chemical  processes. 

Id  many  cases  it  was  not  well  known  before  we  started,  so  part  of 
our  work  was  to  in  a  way  see  what  is  there  before  we  irradiate  the 
food.  What  we  found  is  that  many  of  those  products,  when  we  are 
making  it  so  sensitive  and  looking  for  such  small  quantities,  that 
they  are  in  the  food,  they  Eire  ubiquitous  in  the  food  and  in  the  en- 
vironment, and  what  we  in  a  way  find,  for  instance,  that  actually 
the  chemicEil  processes  that  are  produced  by  the  irradiation  are 
much  fewer  and  in  smaller  quantities  than  are  produced  by  most 
other  processes,  like  heat  processing. 

Mr.  Marion.  If  I  might  add.  Congressman  Brown,  the  era  we  Eire 
in  in  the  1980'b  offers  us  the  best  analytical  techniques  we  have 
ever  known  in  the  history  of  the  world,  and  we  all  know  that  there 
ig  a  certain  amount  of  risk  associated  with  our  food  supply,  riding 
in  a  taxi  or  with  other  things,  and  yet  at  the  same  time  we  put  a 
great  deal  of  confidence  in  the  pasteurization  of  milk. 

Just  the  other  day  in  the  Chicago  area,  we  had  a  mtyor  error  oc- 
curring in  a  well-known  pasteurization  process,  and  yet,  based  on 
the  best  analytical  techniques  that  can  be  employed  today  in  the 
1980's,  low-level  irradiation  of  food  appears  to  be  safe.  It  is  not  an 
absolutely  guarantee,  but  it  appears  to  us  to  be  safe. 

Mr.  Brown.  We  respect  that  point  of  view,  but  I  am  looking  at 
tlds  from  the  standpoint  of  how  we  reasBure  the  American  public, 
and  they  are  actually  skeptical  of  assurances  today,  and  with  every 
right  because  we  have  had  assurances  in  the  past  that  didn't  live 
up  to  the  billings,  so  I  am  looking  for  simple  ways  that  we  can  do 
it. 

Take  the  example  of  wheat  as  one.  We  could  take  wheat  and  not 
subject  it  to  Einy  kind  of  treatment.  We  could  tEike  it  and  irrEtdiate 
it,  or  we  can  take  it  as  I  think  we  experimented  with,  Emd  subject 
it  to  some  sort  of  an  inert  gas,  which  by  depriving  oxygen  to  the 
ot^nisms  serves  the  same  purpose. 

There  are  probably  hEizards  or  risks  to  be  associated  with  eEich 
one  of  these  processes.  Is  there  any  way  we  could  look  at  them  Eind 
say  what  is  the  compEu^tive  risk  between  these  three  approEu:hes 
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to  trying  to  improve  the  quality  of  a  particular  food  product  for  ', 
human  consumption,  and  that  could  be  a  fairly  involved  compari-  .' 
son,  I  understand?  1  am  just  asking  for  information  that  uuie  j' 
kinds  of  Etnalyses  have  been  made.  \ 

Mr.  Marion.  Toxicologists  are  spending  a  great  deal  of  time  on  , 
the  question  of  assessment  of  risk,  and  it  is  difficult,  but  I  am  ,, 
happy  to  say  tests  are  improving  in  the  assessment  of  r^k,  and  yet  i 
it  is  going  to  be  rather  difficult  right  now  to  compare  a  procei  :^ 
such  as  irradiation  to,  say,  heat  stenlization,  but  one  does  the  best  :j 
one  can,  at  least  in  searching  for  certain  products  that  are  known  - 
to  be  harmful,  if  they  are  present  in  such-and-such  amounts,  and  BO  jl 
that  approach  has  been  used  extensively,  and  yet  not  one  of  u>  >~ 
would  say  that  we  are  dealing  with  something  that  is  an  absolutely  ■ 
safe  one,  and  yet  I  would  submit  to  you,  sir,  that  in  the  study  that  ^- 
is  forthcoming  from  CAST,  we  have  attempted  to  look  at  all  toxico>  ^ 
logical  data  and  experimental  data  on  a  very  wide  basis  for  cluea  of  ^ 
tlus  sort.  w 

Unfortunately,  that  is  about  all  I  can  offer  at  the  momrait  ban  t 
in  terms  of  questions  on  risk.  ^ 

Mr.  Brown.  We  will  look  forweutl  to  seeing  that  study.  The  sub-  a 
ject  of  trying  to  structure  an  adequate  framework  for  risk  ana)ym  c 
risk  assessment,  is  one  that  we  have  grappled  with  on  a  broader  ^ 
basis  here  in  the  Congress,  and  we  recognize  that  we  do  not  yet  ;_ 
have  a  conceptual  framework  which  allows  us  to  do  this  in  a  com-  t: 
pletely  satisfactory  way,  and  we  are  hoping  that  as  we  move  b 
through  each  of  these  important  areas,  sudi  as  irradiation,  we  can  ^ 
broaden  our  knowledge  of  how  to  improve  that  process  as  we  do  it  s 

Thank  you.  I  have  no  further  questions.  t= 

Mr.  Bbdbll.  Mr.  Morrison.  r 

Mr.  Morrison.  Thank  you,  Mr.  Chairman. 

I  notice.  Dr.  Bryi^olfsson,  that  in  your  information — let  me  just  g 
read  a  sentence  or  two.  "During  the  last  37  years,  the  effect  of  irra-  : 
diation  on  the  wholesomeness  of  food  has  been  studied  more  thai-  '■ 
oughly  than  that  of  any  other  processing  of  foods,"  and  that  in  « 
1966,  they  issued  the  statements,  "Foods  irradiated  up  to  absoiiMd  i 
doses  of  5.6  megarads"  of  cobalt  and  so  forth  "have  been  found  to  : 
be  wholesome,  that  is,  safe,  and  nutritionally  adequate."  That  ml  t 
later  expanded  to  move  it  up  to  10  kilorads.  a 

I  wanted  to  point  out  to  those  not  familiar  with  the  numbers  and  : 
that  is  58  to  100  times  the  level  being  proposed  as  safe  by  the  Food  '■ 
and  Drug  Administration.  W 

la  my  mathematics  accurate.  Doctor?  ^ 

Mr.  Brynjolfsson.  Yes,  it  is  correct 

Mr.  Morrison.  So  they  have  built  in  a  most  significant  safsty  : . 
factor  even  from  these  some  37  years  of  experiments  that  were  part  ' 
of  the  United  States  Government  work?  V 

Mr.  Brynjolfsson.  Yes,  and  let  me  also  make  it  clear  that  these  t 
data,  the  safety  factor,  using  a  safety  factor  of  100,  they  built  it  in  u 
for  58  kilogray,  so  these  data  support  that  even  58  kilogray  is  saft  ) 
with  that  margin  of  safety  that  is  used  for  other  processes,  so  wh«)  > 
we  are  talking  about  one  kilogray,  we  are  factormg  100  and  foctor  'c 
ing  58;  5,800  above  the  use  level.  « 

Mr.  Morrison.  Thank  you.  l^ 
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I  also  wont  to  point  out  that  we  do  have  a  little  bit  of  time  limit 
as  far  as  the  astronauts  and  the  fact  that  they  have  been  eating 
food  that  has  been  sterilized  through  irradiation  for  a  number  of 
yeara. 

Dr.  Marion,  I  wanted  to  mention  an  appreciation  to  CAST  for  a 
number  of  things  that  they  do,  but  one  of  the  recent  things  I  en- 
joyed reading  was  an  analysis  of  a  number  of  natural  foods  that  do 
not  come  under  the  jurisdiction  of  the  Food  and  Drug  Administra- 
tion, because  there  are  no  additives,  there  is  no  process,  and  yet 
they  have  toxicity  that  would  frighten  a  number  of  people  in  this 
room  that  have  testified  on  irradiation. 

Do  you  have  any  observations  on  that  emalysis,  including  our  fa- 
vorite, carrots? 

Mr.  Marion.  In  many  other  foods,  as  you  point  out,  sir,  there  are 
natural  toxicants  present,  and  obviously  neither  we  nor  other  great 
bodies  of  thinkers  can  do  anything  about  that,  because  they  nave 
built  in,  those  have  been  built  in  over  many  years  of  evolution 
within  those  products.  Certainly  with  regard  to  potatoes,  with 
r^ard  to  just  a  wide  number  of  products  that  are  naturally  pro- 
duced, there  are  a  number  of  toxicant  substances  that  are  formed. 

Casaba,  which  is  not  well  known  to  us  in  this  country  except  for 
a  limited  number  of  products  from  it,  has  very  high  levels  of  toxic 
subetances  in  it,  and  one  has  learned  to  either  eat  those  food  prod- 
acts  in  relatively  low  amounts,  small  amounts,  or  there  have  been 
certain  processing  techniques  that  have  adjusted  after  a  fashion 
the  toxicity,  but  we  are  dealing  with  that,  and  it  simply  says  that 
in  all  probability,  the  safety  of  the  irradiation  process  that  you  are 
identimng  here,  we  are  dealing  with  greater  safety  than  we  would 
be  dealing  with  with  the  toxicants  present  in  a  number  of  our  nat- 
ural foods. 

Mr.  Morrison.  Thank  you. 

Thank  you,  Mr.  ChairmEui. 

Mr.  Bedell.  Thank  you,  Mr.  Morrison. 

Dr.  Brynjolfsson,  you  indicated  that  you  were  involved  in  this  ex- 
periment that  was  done  by  the  Army;  is  that  correct? 

Mr.  Brynjolfsson.  Yes. 

Mr.  Bedell.  Previous  witnesses  have  indicated  that  that  was 
called  off  because  of  problems  that  they  encountered  with  people 
who  had  eaten  the  food;  is  that  correct? 

Mr.  Brynjolfsson.  Called  off  because  of? 

Mr.  Bedell.  Previous  witnesses  have  indicated  that  the  Army  ex- 
perimented with  this  process  for  several  years  and  I  thought  you 
were  involved  in  that  effort. 

Mr.  Brynjolfsson.  Yes. 

Mr.  Bedell.  And  apparently  they  found  there  were  problems 
with  the  people  who  ate  the  food  that  had  been  so  processed,  and 
therefore  they  stopped  the  experiment.  Is  that  accurate? 

Mr.  Brynjolfsson.  No,  no;  no,  sir.  The  only  test  subjects  were 
exposed,  testers  would  eat  the  irradiated  food,  except  in  the  fifties 
there  were  a  few  experiments  with  humans,  eind  there  were  no  ad- 
vene effects  found  when  those  humans  were  exposed  to  irradiated 
food  or  had  irradiated  food,  100  percent  of  irradiated  foods  for  an 
extended  time.  Iliere  were  no  adverse  effects.  These  are  scientific 
reports  well  documented.  There  cfui  be  no  question  about  it. 
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Mr.  Bedell.  I  thought  the  previous  witnesees  indicated  that 
there  had  been  probletns.  and  therefore,  that  the  Army  had 
stopped  irradiation  because  it  had  caused  health  proUems  ■m«ig 
those  people  who  had  eaun  the  irradiated  food. 

Mr.  BRiTtJOLfSSDN'.  No;  no.  sir.  That  must  be  a  conqdete  misiui- 
derstanding. 

Mr.  Bedeu-  There  were  no  health  problems  erf  an j  of  the  soldiers 
that  had  eaten  irradiated  foods? 

Mr.  Bkyxjoltsson.  That  is  right.  The  reascKi  that  the  Army 
transferred  the  program  to  the  VS.  Department  of  Agriculture 
was  only  because  thiey  felt  this  was  not  their  missitm  to  devdm 
new  food  processes.  They  felt  that  it  was  more  properly  placed  with 
a  civilian  agenc>',  and  it  had  nothing  to  do  with  that  not  bong  good 
for  the  Army.  The  Army  will  use  it  when  industry  produces  it. 

Mr.  Bedeli.  We  have  also  had  previous  testimony  that  indiffiitffd 
this  process  could  cause  the  aflatoxin  to  be  in  greater  concentra- 
tions and  cause  greater  problems.  .-Vre  you  acquainted  with  that? 

Mr.  Brtxjolfssos.  Yes.  of  course,  we  would  look  into  thin^  like 
that.  The  statistics  that  the  witness  was  referring  to  were  aome 
Indian  studies,  and  this  was  done  with  cooked  food,  on  cooked  food, 
where  they  had  destroyed  all  the  antifungal  activity  in  the  food 
before  they  put  the  fungi  into  the  food.  It  has  nothing  to  do  with 
the  real  world  where  we  would,  for  instance,  irradiate  the  foodB. 
the  v^etables  or  the  potatoes,  because  they  items  have  antifungal 
activities  in  them,  built  in  them,  and  the  experiment  as  reported 
here  is  baaed  on  misunderstand  completely  of  what  it  was  about 

Mr.  Bedell.  That  experiment  you  say  was  conducted  on  food  that 
had  already  been  cooked,  is  that  what  you  are  saying? 

Mr.  BbytiJOLFSBON.  Yes;  that  is  right. 

Mr.  Bedeli-  And  normally  this  process  would  be  applied  to  un- 
cooked food;  is  that  what  you  are  sa>'ing? 

Mr.  Beynjolfsson.  Yes.  cooking  destroys  the  antifimgal  activi^, 
so  if  you  cook  the  food  emd  then  put  the  micro-organisms  into  it,  it 
has  nothing  to  do  with  radiation.  They  would  grow  better  in  that 
food. 

Mr.  Bedeli.  The  previous  witnesses  have  also  testified  that  irra- 
diation changes  the  chemistry  of  the  food  in  a  technical  way,  and 
we  don't  know  how  or  what  the  eRects  might  be  of  those  chemicals 
that  would  therefore  be  in  the  food  as  a  result  of  irradiation,  if  I 
understood  their  testimony  correctly. 

Mr.  BRrNjOLFSsoN.  Yes. 

Mr.  Bedeu.  It  affected  part  of  the  molecules  somehow. 

Mr.  Bbykjolfsson.  Yes,  that  could  be  said.  There  are  some 
chemicals.  Actually,  I  would  say  the  shortcoming  of  food  irradia- 
tion is  more  in  a  line  that  it  does  not  inhibit  some  of  the  chemical 
reactions  that  will  break  the  food  down,  because  irradiation  does 
not,  for  instance,  inactivate  enzymes,  so  that  food  will  ^t  soft  and 
the  texture  will  soften  in  the  food  because  the  irradiation  does  not 
inhibit  those  enzymes,  but  food  technologies,  they  know  these  kinds 
of  limitations.  They  are  faced  with  them  all  the  time.  Also  in  the 
case  of  nonirradiated  foods,  so  they  must  try  to  develop  proccaoca 
that  stabilize  the  food.  The  chemical  changes  that  are  caused  by  ir- 
radiation are  otherwise  extremely  small. 
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Mr.  Bedell.  I  guess  the  thing  I  Eun  trying  to  understand  myself 
is — if  I  might  have  another  minute  or  two. 

Mr.  Morrison.  Plesise,  Mr.  Chairman. 

Mr.  Bedell.  If  the  radiation  changes  the  composition  of  the  food 
so  that  it,  in  effect,  creates  new  chemicals  in  the  food  by  changing 
some  of  the  chemical  composition  of  the  food,  the  question  is,  are 
those  chemicals  that  were  created  by  the  irradiation  potentially 
harmful  to  the  health  of  individuals. 

Mr.  Bbynjolfsson.  Yes. 

Mr.  Bedell.  We  need  to  try  to  understand  this. 

Mr.  BsYNJGLFSsoN.  Eveiy  process  will  cause  some  chemical  reac- 
tions, and  what  we  have  found  is  that  the  chemical  chemges  caused 
by  irradiation  are  relatively  smaller  than  in  most  other  processes. 

But  to  then  look  at  those  chemical  compounds  that  are  formed  in 
the  food  when  we  irradiate  it,  that  is  what  we  did  in  these  studies 
which  was  then  given  to  the  toxicologist  to  study  for  irradiation — if 
these  chemical  substances  that  might  be  formed  by  irradiation, 
that  we  could  see  they  were  formed  and  that  we  also  said  might  be 
formed,  if  they  could  be  harmful. 

And  the  toxicologist  came  out  and  said  no,  they  couldn't  be 
harmful. 

Mr.  Morrison.  Mr.  Chairman,  if  you  would  yield  on  that  point 
just  for  a  moment,  I  recalled  your  earlier  comments,  doctor,  you 
said  you  then  went  through  these  chemicals  which  had  been  cre- 
ated by  the  irradiation  process  and  found  that,  in  fact,  they  also 
occurred  naturally  in  food. 

In  other  words,  there  was  nothing  new  as  far  as  the  chemical 
compounds  that  were  created  are  concerned. 

Mr.  Brynjolfsson.  Yes,  that  is  right. 

Mr.  Morrison.  You  felt  fmrly  comfortable  with  the  supposed  by- 
products of  which  we  have  heard  so  much. 

Mr.  Brynjolfsson.  Yes. 

Mr.  Bedell.  Do  you  have  any  knowledge  at  all  about  what  has 
happened  in  Great  Britain  as  to  why  they  apparently  have  put  a 
prohibition  on  the  irradiation  of  food? 

Mr.  Brynjolfsson.  Great  Britain  has  produced  a  great  many  sci- 
entists in  this  field,  but  they  closed  down  everyone  there  about  in 
1962,  meiinly  because  they  felt  that  they  were  not  really  in  the  food 
business  and  did  not  need  it. 

They  have  then  been  using  it  only  in  the  case  of  hospital  patients 
and  for  animal  feed,  and  that  is  still  permitted,  but  nothing  has 
been  permitted  otherwise,  principally  waiting  on  the  United  States 
and  other  countries  to  clear  it  for  them. 

Mr.  Bedell.  The  testimony  we  had,  I  thought,  indicated  that 
Great  Britain  had  been  permitting  irradiation  in  some  instances 
and  were  now  prohibiting  it. 

b  that  accurate  or  inaccurate? 

Mr.  Brynjolfsson.  That  is  a  misunderstanding  by  the  man  that 
testified. 

Mr.  Bbdeli.  This  is  not  the  case.  They  have  just  never  permitted 
some  of  tJiese  things  and  still  are  not  permitting  them. 

Mr.  Brynjolfsson.  That  is  right.  That  does  not  mean  that  the 
health  authorities  there  don't  thuik  that  food  irradiation  is  safe. 
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It  is  just  that  they  do  not  want  to  create  conhision,  I  would  call 
it,  where  some  people  still — because  they  are  not  well-informed — 
still  think  that  it  may  not  be  safe,  and  that  is  the  reason  they  have 
not  permitted  it. 

Mr.  Bedell.  Do  you  have  anything  further? 

Thank  you  very  much  for  your  testimony. 

Our  last  panel  consists  of  Mr.  Jack  RansohofT,  Neutron  Products, 
Inc.,  of  Dickerson,  MD,  and  Mb.  Marjorie  Hecht,  Fusion  Enet^ 
Foundation  of  Leesburg,  VA. 

Mr.  RansohofT,  since  you  are  first  on  the  list,  we  will  have  you  go 
first. 

Again,  we  would  ask  you  to  try  and  hold  your  testimony  to  no 
more  than  5  minutes. 

STATEMENT  OF  JACK  RANSOHOFF.  NEUTRON  PRODUCTS,  INC^ 
DICKERSON,  MD 

Mr.  Ransohoff.  Thank  you  very  much  for  inviting  me  to  testify. 

1  would  like  to  start  out  by  answering  Congressman  Brown's 
question  that  he  aaked  15  or  20  minutes  ago. 

1  think  there  are  some  things  that  you  can  do  to  make  this  com- 
parison of  risks  that  would  be  very  simple  and  enlightening.  Many 
opponents  of  radiation  processing  have  been  critical,  have  ex- 
pressed concern  over  the  haizards  of  shipping. 

It  would  be  a  relatively  simple  matter  to  compare  the  hazards  of 
shipping  radioisotopes  to  radiation  processing  plants  which  occurs 
very  seldom  and  has  had  a  very  good  safety  record  over  the  yeara 
with  the  frequent  shipping  of  ethylene  oxide  or  ethylene  dibromide 
or  whatever  chemical  would  be  used  for  a  comparable  purpose. 

The  active  chemicftls  that  would  be  used  in  treating  foods  instead 
of  radiation  will  not  simply  materialize  on  the  site  nor  will  they  be 
used  without  hazard. 

I  think  it  would  be  a  very  simple  matter  to  compare  the  SEifety  of 
transportation  and  safety  in  the  work  place  with  the  shipment  and 
use  of  radioactive  materials  with  the  shipment  and  use  of  toxic 
chemicals. 

Similarly,  one  could  compare  the  effect  of  radiation  on  the  food 
with  the  effect  on  the  food  of  toxic  chemicals  that  might  be  used  as 
an  alternative. 

In  the  case  of  pepper,  for  example,  there  is  a  specification  on  the 
maximum  permissable  concentration  of  epichlorohydrin. 

Epichlorohydrin  does  not  occur  naturally  in  pepper.  It  is  a  reac- 
tion product  that  occurs  when  you  use  ethylene  oxide  to  BterilJ2e 
pepper  or  to  pasteurize  it. 

Ajid  80  it  goes.  There  are  many  comparisons  that  can  be  made, 
and  I  think  it  is  an  excellent  suggestion.  I  think  it  is  something 
that  could  be  done  and  could  be  quantified. 

lliere  has  been  a  great  desil  of  time  and  effort  expended  in  this 
hearing,  asking  the  question  as  to  whether  or  not  there  are,  in  fact, 
any  new  products  that  are  produced  by  the  irradiation  of  foods. 

Without  being  able  to  name  any,  I  can  fissure  you  that  there  are. 
The  use  of  ionizing  radiation  is  a  very  energetic  process.  It  is  going 
to  produce  new  products.  All  foods  are  polymers,  and  you  will  get 
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cross  linking.  You  will  get  chain  situations.  You  will  get  all  kinds 
of  effects  occurring.  You  can  rely  on  it. 

I  think  that  you  would  do  well  to  avoid  the  use  of  the  concept  of 
zero.  Zero  is  a  tentative  thing,  euid  zero  will,  in  every  case — will 
someday  be  replaced  by  a  number  as  our  ability  to  measure  and 
detect  improves. 

I  think  you  would  be  well  advised  to  avoid  a  witch  hunt  for  by- 
product chemicals.  There  will  be  some.  I  am  sure  that  some  will  be 
different.  There  may  be  some  to  which  people  are  allergic. 

The  fact  remains  that  the  use  of  radiation  in  the  processing  of 
food  does  not  produce  large  quantities  of  byproducts,  and  so  far,  we 
are  not  aware  of  any  that  has  caused  the  FDA  to  set  a  specification 
on  the  number  of  deleterious  byproducts  that  are  produced. 

So  much  for  the  answer  to  Mr.  Brown's  question. 

We  have  a  couple  of  comments  that  we  would  like  to  make. 
Before  making  them,  I  would  like  to  assure  you  I  am  not  an  anti- 
nuke.  I  have  been  in  the  nuclear  business  for  nearly  35  years. 

My  livelihood  dei>ends  on  it.  I  have  devoted  my  life  to  it,  euid  I 
am  for  the  use  of  radiation  in  every  place  It  occurs. 

Neutron  Products  is  the  second  largest  producer  of  radioactive 
sources  in  the  world,  and  we  are  one  of  the  larger  users  of  radioEic- 
tive  sources. 

We  have  two  irradiators  at  Dickerson.  I  would  like  to  invite  you 
to  come  out  and  look  at  the  operation  sometime  if  you  wish. 

We  are  unalterably  in  favor  of  labeling.  It  really  doesn't  make 
any  difference  what  the  details  are.  People  have  a  right  to  know 
whether  or  not  food  has  been  irradiated  simply  because  they  want 
to  know. 

Someday,  they  may  not  care,  but  until  that  day  comes,  I  think 
the  cause  of  irradiated  food  will  be  well  served  by  requiring  label- 
ing- 

It  really  doesn't  make  any  difference  how  small  the  food  product 
is.  In  the  case  of  a  papaya  or  a  mango  or  a  grapefruit,  the  individ- 
ual fruit  can  be  labeled. 

In  the  case  of  asparagus  or  strawberries  or  something  like  that, 
it  would  be  a  relatively  simple  matter  to  package  the  food  and  have 
a  label  on  the  package. 

As  long  as  people  care,  as  long  as  people  are  interested,  we  think 
they  have  a  right  to  know  whether  or  not  their  food  has  been  irra- 
diated. And  if  they  aren't  advised,  then  I  think  you  are  going  to  get 
suspicion  and  misinformation,  and  that  will  be  much  worse  than 
labeling. 

So  that  those  people  who  do  not  wish  to  eat  irradiated  food  can 
buy  some  other  food  that  is  processed  by  some  other  means. 

The  concept  that  Government  promotion  is  required  or  desirable, 
I  think,  is  a  bad  one.  We  have  been  irradiating  spices  in  truckload 
quantities.  The  principEil  obstacle  to  the  wider  irradiation  of  spices 
is  simply  that  many  spice  processors  feel  that  their  needs  are  well 
served  by  existing  processes  or  past  processes,  and  some  spice  man- 
ufeicturers  are  working  on  new  processes,  not  radiation  processes 
that  they  believe  they  will  favor. 

So,  our  experience  has  been  that  if  the  regulations  permit  it,  and 
if  the  processes  are  viable,  food  irradiation  will  naturally  take  its 
place. 
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It  does  not  need  Government  intervention.  It  does  not  need  Gov- 
ernment support. 

To  the  contrary,  we  believe  very  strongly  that  the  issues  become 
confused  by  Government  support.  We  think  the  cause  of  food  irra- 
diation is  best  served  if  the  Government  will  serve  the  role  of  a  dis- 
interested regulator  that  is  concerned  about  food  safety,  obviously 
concerned  about  food  safety,  and  only  concerned  about  food  safety. 

Mr.  Bedell.  I  made  everybody  else  hold  pretty  well  to  5  minutes. 
What  is  your  time  situation,  Mr.  RansohofP 

Mr.  Ransohoff.  Could  I  have  a  couple  more  minutes? 

Mr.  Bedell.  Without  objection. 

Mr.  Ransohoff.  We  think  that  if  the  Government  has  two 
roles — one  as  a  governmental  agency,  one  as  a  r^ulator — it  would 
confuse  the  public. 

We  think  the  public  should  rely  on  the  Government  being  a  dis- 
interested bystander. 

In  that  regard,  I  would  like  to  say  we  have — back  to  shipping  for 
1  minute — we  have  been,  over  the  last  20  years,  we  have  made 
more  than  1,000  shipments  of  high  level  radioactive  material  ship- 
ments covering  a  distance  of  more  than  1  million  miles  and  con- 
taining more  than  30  million  curies  of  cobalt^60. 

We  have  never  had  an  accident.  We  have  never  had  a  problem. 
The  rules  regarding  the  shipment  of  radioactive  materials  are  very 
strict. 

That  doesn't  mean  there  won't  be  some  mistakes,  and  that 
doesn't  mean  it  isn't  hazardous,  but  the  record  has  been  pretty 
good  so  far. 

In  addition,  although  there  have  been  some  accidents  that  have 
been  belabored  here  in  the  operation  of  radiation  processing  plants, 
the  record  overall  has  been  very  good. 

We  have  one  very,  very  serious  concern  with  regard  to  this  bill. 
Cobalt-€0  is  a  tough  metal.  It  is  corrosion  resistant,  and  if  used  in 
meissive  form,  it  is  very  resistant  to  dispersion. 

Cobalt  60-sourcea  are  also  made  of  pellets.  Therefore,  in  the  case 
of  a  source  failure,  you  do  have  cobalt  in  a  dispersible  form. 

That  is  the  form  it  was  used  in  the  facility  in  Georgia  that  every- 
boH^y  has  heard  about. 

Iliat  v/aa  the  form  that  was  in  the  cancer  therapy  source  that 
became  world  famous  when  it  v/as  stolen  from  a  warehouse  in 
Juarez. 

We  think  that  radioactive  sources  that  contain  radioactive  mate- 
rial in  an  easily  dispersible  form  should  not  be  used,  should  not  be 
encouraged. 

Although  cesium  could  be  in  a  form  that  is  dispersion  resistant, 
cesium  chloride  is  a  very  soluble,  easily  dispersible  form. 

It  is  being  heavily  subsidized  now,  and  we  think  it  is  a  very,  very 
poor  choice.  I  would  like  to,  at  some  point,  some  other  time — it  will 
take  much  more  time  than  this,  and  I  really  would  rather  do  it  in 
closed  session. 

I  would  like  to  be  heard  in  closed  session  on  the  permits  of  using 
cesium.  I  think  it  is  a  very  serious  mistftke,  and  I  think  it  could 
really  discredit  the  NRG,  the  DOE,  and  the  Congress. 

Thank  you. 

Mr.  Bedell.  Thank  you,  Mr.  Ransohoff. 
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Ms.  Hecht. 

STATEMENT  OF  MARJORIE  MAZEL  HECHT,  FUSION  ENERGY 
FOUNDATION,  WASHINGTON  DC 

Ms.  Hecht.  Gentlemen,  I  am  Marjorie  Hecht  from  the  FuBion 
Ehiei^  Foundation  which  is  a  nonprofit  scientific  and  educational 
group  with  about  20,000  members  nationally. 

As  our  name  implies,  we  promote  fusion  and  nuclear  energy 
technoli^es,  in  general. 

I  am  very  pleased  to  testify  on  behalf  of  this  food  irradiation  leg- 
islation. 

We  would  like  to  recommend  the  addition  of  two  further  points. 

First,  as  I  will  describe  later,  electron  beam  irradiation,  which  is 
a  spinoff  of  the  beeim  defense  prc^am  at  Lawrence  Livermore  Na- 
tional Laboratory,  is  ready  for  immediate  development. 

Its  promotion  should  be  included  in  the  work  of  the  proposed 
Joint  Operating  Commission  as  well  as  a  program  of  incentives  for 
the  private  development  of  electron  beam  irradiation. 

This,  of  course,  would  immediately  obviate  many  of  the  objec- 
tions we  heard  here  today  to  the  use  of  nuclear  sources,  although  I 
am  certainly  speaking  for  the  use  of  nuclear  sources,  siao. 

Second,  we  would  surest  as  a  specific  goal  of  the  Joint  Operat- 
ing Commission  an  aggressive  outreach  program  to  transfer  this 
tedinology  as  rapidly  as  possible  to  those  countries  in  the  develop- 
ing sector  that  are  in  desperate  need  of  ways  to  increase  the  quan- 
tity and  quality  of  their  food  supplies. 

1  know  many  of  these  countries  are  interested.  They  have  ap- 
proached us  for  more  information  on  this  technology. 

Now,  I  would  like  to  talk  also  a  little  bit  about  the  question  of 
risk,  but  I  am  looking  at  risk  totally  from  the  other  side. 

I  look  at  the  risk  of  not  going  nuclear.  What  is  the  risk  of  our 
not  pursuii^  food  irradiation  technology  and  advanced  technologies 
in  general,  because  I  think  that  very  often  the  consequences  of 
some  of  the  ideas  we  have  heard  here  today  and  the  opinions  we 
have  heard  today  are  not  thought  out  to  their  end  point,  which  is 
the  death  of  millions  of  people  in  the  developing  sector  who  need 
food,  who  need  industry,  and  who  are  simply  perishing. 

So,  today  in  this  country,  about  25  percent  of  our  foodstuffs  are 
lost  to  sfwilage,  and  an  estimated  50  to  60  percent  in  some  of  the 
developing  countries  of  food  that  we  ship  there,  of  food  that  is  pro- 
duced there,  never  reaches  its  intended  consumer  because  of  insect 
infestation  and  spoilage. 

In  terms  of  grain  alone,  the  amount  lost  yearly  to  insects,  rats,  et 
cetera,  is  33  million  tons  of  grain.  This  is  enot^h  to  feed  the  entire 
U.S,  population  for  1  year. 

Seventeen  million  tons  of  grain  alone  would  mean  the  difference 
between  life  and  death  in  Africa  today.  That  is  why  we  estimated  it 
was  an  emei^ency  prc^am  to  begin  to  stop  the  deaths  from  starva- 
tion there. 

So,  this  33  million  tons  that  is  now  going  to  waste  is  enough  for  2 
years  to  stop  starvation  and  to  stop  millions  of  people  literally  from 
dying. 


,y  Google 


142 

It  is  not  just  human  consumption  that  can  benefit  from  the  in- 
crease in  grain  as  a  result  of  food  irradiation. 

If  we  are  to  adequately  feed  the  world's  population,  we  need  to 
increase  the  amount  of  quality  protein  available,  and  this  means 
that  we  need  to  triple  the  current  amount  of  feed  grains  for  ani- 
mals which  is  now  about  750  million  metric  tons. 

The  importance  of  providing  a  quality  diet  throughout  the  world 
cemnot  be  overemphasized.  It  is  not  simply  a  third  world  problem. 

Tiie  result  of  starvation  conditions  in  Africa  is  that  the  continent 
today  is  engulfed  in  an  AIDS  epidemic  that  has  already  reached 
the  United  States  and  will  begin  to  devastate  this  country,  especial- 
ly in  urban  and  rural  poor  areas  where  the  diets  and  living  condi- 
tions are  insufficient. 

AIDS — in  fact,  Africa  now  is  like  a  laboratory  for  AIDS,  because 
people  are  so  malnourished,  conditions  have  deteriorated  so  much, 
and  one  of  the  first  ways  that  you  stop  this  process  is  by  increasing 
the  level  of  the  diet. 

We  have  to  do  this  using  all  our  advanced  technol(^es  from  ge- 
netically engineering  bacteria  that  will  prevent  frost  damage — 
which  has  been  in  the  news  lately — to  food  irradiation  to  increas- 
ing the  protein  content  of  grain. 

Now,  I  have  summarized  in  my  written  testimony  some  of  the 
reasons  that  we  are  supporting  this  food  irradiation  technol<%y, 
and  I  think  the  previous  panel  dealt  with  many  of  the  seifety  ques- 
tions and  other  things. 

What  I  would  like  to  talk  about  is  some  of  the  objections  raised 
by  the  environmentalists.  We  have  studied  the  extensive  reseetrch 
on  food  irradiation  over  the  past  three  decades,  and  we  have  con- 
cluded unequivocally  that  the  objections  raised  by  the  environmen- 
talist lobby  are  capricious  and  without  substance. 

Some  of  these  objections  are  perhaps  raised  in  good  faith  by 
people  who  don't  know  the  answers.  Others  are  definitely  raised  1^ 
people  who  know  that  they  are  lying  and  misleading  the  public 
with  their  antinuclear  prope^anda. 

There  were  a  couple  of  examples — I  won't  go  into  detail — but  one 
person  who  testifi^  mentioned  this  material  increase  of  cancer. 
Well,  that  is  not  true. 

The  rate  of  cancer  cases  has  not  increased.  Cancer  is  a  disease  of 
the  aging.  Our  society  is  getting  older.  People  are  living  longer 
therefore,  you  see  more  cancer.  And  if  you  control  for  the  question 
of  age,  and  you  control  for  the  people  who  smoke,  why  is  the  only 
exception  to  this? 

"riiere  is  no  increase  in  the  rate  of  cancer.  That  is  one  of  the  big 
environmentalist  myths.  There  are  others  in  terms  of  the  nuclear 
power  industry  that  I  could  also  go  into. 

What  we  are  seeing  is  an  extension  of  the  neisty  process  that  has 
beaten  back  civilian  nuclear  energy  in  the  United  States  using  feaj" 
as  its  weapon. 

The  environmentalist  lobby  is  trying  to  convince  the  population 
that  advanced  technol(^es  are  dangerous  in  general,  that  radi- 
ation must  be  especially  dangerous  because  one  can't  see  it,  and 
that  [>eople  are  promoting  new  technologies  because  these  people 
are  evil  and  out  only  to  make  money  for  their  industry. 

Mr.  Bedell.  Excuse  me.  What  is  your  time  situation? 
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Ms.  Hbcht.  I  would  say  about  2  minutes. 

Mr.  Bedell.  I  will  give  you  that. 

Ms.  Hbcht.  To  thesie  environmentalists,  the  scientific  facts  do  not 
matter.  I  will  give  you  one  quote  from  the  energy  project  director 
from  Ralph  Nader's  antinuclear  group.  Critical  Mass. 

This  person  said: 

We  haven't  had  time  yet  to  fully  research  the  issue  of  irradiated  food,  but  I  have 
an  instinctive  n^ative  reaction.  We  oppose  on  principle  the  commercialization  of 
nuclear  material — whether  it  is  Three  AUle  Island  or  smoke  detectors,  and  I  basical' 
ly  aee  this  as  a  way  of  ftirther  legitimizing  the  weapons  business. 

Well,  if  there  is  any  plot  involved  here,  it  seems  to  me  it  is  that 
of  the  environmentalist  lobby  in  its  explicit  Malthusian  outlook 
which  poses  a  real  threat  to  the  economy  and  the  survival  of  our 
Nation. 

These  well  funded  and  self-appointed  advocates  of  the  people 
readily  admit  that  they  think  the  world  is  overpopulated,  that 
there  are  too  many  people,  and  that  a  smaller  world  would  be 
beautiful. 

Therefore,  it  is  possible  that  such  people  have  no  qualms  about 
killing  off  millions  of  people  by  restricting  the  spread  of  technolo- 
gy. Opposition  to  food  irradiation — which  could  potentially  provide 
more  food  quickly  to  people  who  are  now  starving — is  just  one  ex- 
ample of  the  environmentalist  behavior  that  directly  leads  to 
murder. 

In  a  1982  study  that  we  did  at  the  Fusion  Energy  Foundation,  we 
calculated  that  115  million  people  had  died  unnecessarily,  mostly 
in  the  developing  sector,  as  a  result  of  the  United  States  slowing 
down  the  goals  of  the  Atoms  for  Peace  Program  smd  not  spreading 
nuclear  technology  fast  enough. 

The  point  is  that  the  introduction  of  nuclear  power,  an  ad- 
vanced technology,  enables  the  economy  to  grow  at  a  faster  rate, 
and  this  increase  in  the  growth  rate  provides  for  the  increased 
health  smd  well-being  of  the  population. 

If  those  200  nuclear  powerplants  scheduled  to  be  built  between 
1965  and  1980  had  been  built,  the  cheaper  cost  of  nuclear  energy 
and  ita  large  impact  on  the  growth  of  productivity  could  have  pow- 
ered an  additional  3  percent  growth  rate  per  year. 

We  haven't  specifically  modeled  food  irradiation,  but  the  princi- 
ple is  the  same.  You  get  increasing  productivity  and  you  measure 
the  result  in  human  lives  being  saved,  more  people  being  able  to 
live  better  lives. 

Now,  in  terms  of  the  developing  sector  market,  I  think  that  the 
delay  in  commercializing  food  irradiation  here  has  greatly  affected 
the  rate  of  the  spread  of  the  technolt^y  abroad. 

There  are  28  countries  now  that  have  some  food  irradiation  in 
process,  but  once  we  begin  to  implement  the  technology,  there  will 
be  a  tremendous  boom  in  the  developing  sector,  in  particular. 

Several  countries  in  the  past  3  years  have  approached  us.  In  fact, 
I  am  meeting  with  one  country  tomorrow  on  how  they  can  use  food 
irradiation  to  increase  the  fish  protein  for  their  nation  since  they 
have  abundant  fish. 

Well,  I  wanted  to  say  a  little  bit  more  about  electrobeam  food  ir- 
radiation which  is,  I  think — could  be  called  the  second  generation 
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food  irradiation  technology,  the  first  generation  being  cobalt  and 
cesium. 

Ironically,  we  have  delayed  so  long  in  developing  the  first  gen- 
eration technology  that  the  second  generation  is  now  ready  for 
com  mercialization. 

I  am  talking  about  the  induction  linear  accelerator  developed  as 
a  spinoff  of  the  Beam  Defense  Program  at  Lawrence  Livermore  Na- 
tional Laboratory  in  California. 

This  is  a  small  accelerator.  It  can  sit  on  the  top  of  a  large  desk. 
It  has  the  potential  for  providing  a  mass-produced,  cheap,  mobile, 
and  efficient  source  of  food  processing  using  electron  beams  or  x 
rays  created  by  these  electronic  beams. 

The  benefits  are  tremendous.  It  fits  on  a  48-foot^long  truck,  for 
instance.  It  would  cost  about  |1  million.  As  you  can,  I  ttoik,  easily 
imagine,  the  ability  to  have  something  on  a  truck  that  could  be 
transported  in  poor  countries,  especially,  and  go  from  crop  to  crop 
could  really  increase  the  use  of  this  technology  immediately. 

I  think  one  thing  that  hasn't  been  mentioned  is  the  first  genera- 
tion technology  using  radionuclide  sources  would  soon  prove  insuf- 
ficient. 

If  we  really  had  a  crash  program  or  even  a  semicrash  program  to 
develop  the  technology,  we  would  soon  find  out  that  we  didn't  have 
enough  cobalt  and  cesium  as  radiation  sources. 

I  think  the  Livermore  calculations  on  this  was  that  if  all  the 
cesium  and  cobalt  available  in  the  world  were  used  to  irradiate 
food,  we  would  be  able  to  process  only  6  ounces  per  person  in  the 
United  States  which  is  hardly  enough  for  a  crash  pn^am. 

That  is  6  ounces  per  day.  The  legislation  before  this  committee 
presents  an  opportunity  to  b^in  to  restore  science  and  technology 
to  its  proper  role  as  a  driver  for  growth  in  our  economy. 

An  aggressive  policy  to  develop  food  irradiation  will  revolutionize 
food  processing,  will  put  more  and  better  food  on  American  tables 
more  cheaply. 

We  will  no  longer  feed  25  percent  of  our  foodstuffs  to  promote 
the  growth  of  insects,  bacteria,  and  fungus. 

Equally  important,  we  can  export  this  technology  to  countries 
where  it  is  desperately  needed  and  wanted,  whose  leaders  under- 
stand that  advanced  technolc^es  mean  more  of  their  peoples'  lives 
will  be  saved  from  disease  and  starvation  so  they  can  be  productive 
citizens. 

Let  there  be  no  mistake,  these  developing  nations  understand 
fully  that  environmentalist  demands  cem  be  mesisured  in  the 
number  of  deaths  these  demands  will  cause. 

The  developing  nations  do  not  want  to  import,  quote,  "western 
environmentalism."  They  want  to  import  advanced  technology. 

By  implementing  the  proposed  food  irradiation  l^^lation,  we 
can  help  ensure  that  science,  not  superstition  and  fear,  becomes 
the  basis  for  decisionmaking  on  economic  policy  and  that  advanced 
technology  b^ns  to  turn  around  the  U.S  economic  decline. 

I  also  want  to  say  in  my  testimony — I  am  on  the  question  of  la- 
beling— that  I  don't  object  to  using  a  label,  but  I  think  since  there 
is  no  residue  lefi;  in  the  food  that  it  really  is  not  completely  necee- 
sary. 
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I  think  that  American  consumers  can  be  educated  that  if  they 
know  that  there  are  no  bacteria  in  their  food,  if  they  know  the  food 
is  clean,  they  will  buy  it. 

If  this  joint  commission  can  actually  b^n  promoting  the  tech- 
nolo^  so  people  know  what  it  is,  1  think  American  consumers  will 
buy  uiis  food. 

One  of  the  things  that  I  would  wonder  is  whether  we  would  then 
require  natural  foods  to  be  labeled  as  processed  with  animal  dung 
or  protein  content  increased  by  insect  eggs. 

I  really  find  that  some  of  their  objections  are  quite  capricious, 
and  I  would  suggest  that  we  also  b^n  labeling  natural  foods  as  to 
their  true  content;  peanuts  high  in  aflotoxin,  for  example,  since 
natural  peemuts  are  really  a  menace. 

So,  I  thank  you  for  this  opportunity  to  testify. 
[The  prepared  statement  of  Ms.  Hecht  appears  at  the  conclusion 
of  the  hearing.] 

Mr.  Bedell.  Thank  you. 
Mr.  Morrison. 

Mr.  Morrison.  Thsink  you,  Mr.  Chairman. 
That  is  to  both  of  you. 

Mr.  RansohofT,  some  earlier  witnesses  seemed  to  indicate  that 
your  irradiation  industry  just  ran  rampant  across  the  countryside 
proliferating  and  doing  all  those  nasty  things  that  come  with  the 
nuclear  era. 

You  certainly  are  regulated  in  some  way.  I  visited  your  facilities, 
and  there  is  no  question  that  someone  was  watching  somewhere 
and  that  you  have  done  a  very  good  job  with  your  responsibility. 
Mr.  Ransohopf.  Thank  you. 

Mr.  Morrison.  Can  you  speak  to  the  level  of  regulation?  You  did 
comment  that  the  industry  was  by  emd  large  safe  and  it  probably 
would  get  better. 

Mr.  Ransohopp.  We  are  heavily  regulated,  and  of  course  moat  of 
us  feel  that  we  are  too  heavily  regulated,  but  I  think  that  in  terms 
of  the  relative  hazards  I  think  in  the  last  10  years  we  have  found 
tiiat  the  regulatory — whether  we  are  too  heavily  regulated  or  not, 
the  other  industries  that  had  previously  been  considered  less  haz- 
ardous may  have  become  more  heavily  regulated. 

We  are  getting  to  be  a  very  heavily  regulated  society.  I  think  the 
methods  of  regulation  could  be  improved.  I  think  it  would  be 
healthy  if  it  were  less  adversarial,  and  it  would  be  healthier  if  it 
were  more  cooperative.  There  is  no  inherent  lack  of  a  community 
of  interest  between  the  r^ulators  and  the  people  operating  compa- 
nies such  as  ours.  We  are  as  interested  in  good  safety  practices  as 
far  as  our  employees  and  our  community  are  concerned,  as  the  reg- 
ulators are,  so  I  think  that  we  are  very  heavily  regulated. 
We  are  fairly  effectively  r^ulated  I  think. 

As  far  as  proliferation  is  concerned,  of  course,  I  think  that  is  a 
good  thing.  We  would  like  to  see  more  plants  in  more  places.  I  do 
feel  that  that  may  not  hold  true  for  sources  in  a  dispersal  form.  I 
think  that  that  is  a  very  serious  problem,  and  I  would  like  to  get  to 
that  at  another  time  with  you,  but  by  and  large  the  industry  has 
bad  a  very  good  safety  record,  and  it  is  a  hazardous  business.  We 
do  vrork  with  hazardous  materials.  We  know  it,  and  in  our  particu- 
lar case,  of  course,  we  are  not  only  deedii^  with  ionizii^  radiation. 
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We  are  also  dealing  with  chemicals,  so  we  have  it  both  ways,  but 
we  have  had  a  good  safety  record  so  far,  and  I  think  in  general 
while  there  have  been  some  exceptions,  the  industry  has  done  a 
pretty  good  job. 

Mr.  Morrison.  Would  you  take  just  1  minute,  Mr.  RansohofT, 
and  comment  on  the  future  supplies  of  cobalt.  Do  we  have  the  ca- 
pabilities as  a  nation  to  produce  what  we  need?  Me.  Hecht  made 
comments  about  the  lack  of  source  material,  emd  I  am  awEire  of 
your  concerns  about  cesium  and  the  fact  that  we  are  not  going  to 
produce  any  more,  just  for  financial  purposes,  under  Government 
sponsorship. 

Mr.  Ransohoff.  Again  I  would  like  to  deal  with  this  in  closed 
session,  because  it  does  involve  some  proprietary  information  of 
ours.  But  we  have  been  in  the  business  of  producing  cobalt-60  for 
20  years.  The  problem  of  the  industry  has  been  one  of  surplus,  not 
one  of  shortage,  until  just  a  few  years  ago. 

In  the  summer  of  1983,  Ontario  Hydro  had  an  accident  with  one 
of  their  power  reactors,  which  reduced  the  production  of  cobalt-60 
by  6  million  curies  a  year,  and  that  decrease  in  production  created 
a  shortage  for  2  years.  That  period  of  shortage  is  now  ended,  and  I 
think  we  are  returning  to  the  problem  of  glut,  and  that  is  a  very 
serious  problem  so  far  as  we  are  concerned. 

I  mi^ht  point  out  that  6  ounces  of  food  products  per  da^  per 
person  in  this  country  is  close  to  100  million  pounds  a  day,  which  is 
a  lot  of  food  to  process,  and  right  now  we  don't  see  any  viable  mar- 
kets for  that,  so  I  think  it  is  a  little  premature  to  be  worrying 
about  a  shortage  of  radioactive  material. 

Mr.  Morrison.  So  the  Canadians  can  hold  us  up,  but  at  $1.35  a 
curie  behind  us  or  will  the  price  continue  to  be  in  that  rsinge? 

Mr.  Ransohoff.  I  think  $1.35  a  curie  is  a  fairly  rare  event.  We 
haven't  sold  much  cobalt  at  $1.35  a  curie,  small  quantities  to  spo- 
radic users.  I  think  you  might  get  that  price,  and  for  cancer  ther- 
apy applications  it  is  more  expensive  because  you  have  a  very  high 
maintenance  requirement  and  much  higher  shipping  costs,  simply 
because  the  number  of  curies  you  are  shipping  is  much  smaller, 
but  I  think  cobalt-60  in  the  range  of  $1  to  $1.20  a  curie  is  probably 
here  to  stay  for  quite  a  while. 

We  are  getting  some  noises  about  increases  in  neutron  costs  from 
Canada,  and  the  price  could  go  somewhat  higher,  but  I  think  there 
are  a  lot  of  ways  of  producing  cobalt-60.  There  is  a  huge  capacity 
for  producing  cobalt^60  as  a  byproduct  of  power  reactor  operations, 
and  there  are  a  number  of  surprises  coming  down  the  road  as  far 
as  supplies  of  radio  isotopes  are  concerned,  so  that  I  think  that  the 
concern  about  the  shortage,  while  it  was  real  for  the  past  year  or 
so,  has  generally  been  overstated,  and  I  think  that  we  will  once 
again  be  back  into  an  era  of  gracious  sufficiency,  which  is  the  situ- 
ation that  we  found  ourselves  in  for  most  of  our  corporate  lives, 
and  it  is  one  of  the  reasons  that  we  have  put  more  emphasis  re- 
cently on  use  than  on  production,  simply  because  the  market  can 
become  very  oversupplied. 

Mr.  Morrison,  "niank  you  very  much.  Thank  you,  Mr.  Chair- 
man. 

Mr.  Bedell.  Thank  you.  I  need  to  understand  about  cobalt-60.  Is 
that  something  that  is  produced  &om  nonrsidioactive  material? 
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BAr.  Ransohofp.  Right.  Natural  cobalt  is  cobalt-59. 

Mr.  Bkdell.  Yes. 

Mr.  Ransohoff.  We  take  natural  cobalt,  encapsulate  it  in  stftin- 
less  steel.  When  it  is  so  encapsulated,  it  becomes  a  target.  Tliat 
tar^t  is  placed  in  a  nuclear  jKJwerplant  where  it  absorbs  neutrons. 
It  is  not  a  natural  byproduct.  It  is  a  deliberate  byproduct.  After  it 
has  been  irradiated  for  1  year  or  2  or  3  or  4,  depending  on  the  reac- 
tor, it  then  has  a  cobalt-60  content,  usually  in  the  range  of  5  to  10 
percent.  That  makes  it  active  enough  so  that  it  can  be  economicial- 
ly  used. 

The  irradiated  target  is  then  shipped  to  an  encapsulation  facility, 
in  our  case  it  comes  to  Dickerson,  where  the  irradiated  target  is 
placed  inside  a  clean  stainless  steel  capsule,  and  at  that  point  it  is 
ready  to  use.  There  are  very  high  standards  of  encapsulation. 
TTiere  have  been  veir,  very  few  source  failures,  even  though  many 
sources  have  been  physically  abused,  and  the  sources  are  shipped 
all  over  the  world. 

Mr.  Bedell.  One  of  the  concerns  that  hfis  been  indicated  is  the 
problem  with  the  radioactive  wastes,  so  in  moving  into  this  area 
then,  are  we  creating,  first  of  all,  radioactive  material,  and  second, 
are  we  creating  a  radioactive  waste  about  which  we  are  going  to 
have  to  concern  ourselves  with  disposing? 

Mr.  Ransohoff.  It  is  factual.  I  think  that  the  level  of  concern, 
the  level  of  appropriate  concern,  is  grossly  overstated. 

First  of  all,  cobalt-60  only  has  a  half  life  of  about  5  years,  so  that 
over  a  period  of  a  lifetime,  for  example,  of  a  person's  lifetime,  the 
activity  d^rades  to  one  that  is  insignificant. 

I  thmk  a  lot  of  the  emotional  concern  on  radioactive  wastes  is 
concern  over  isotopes  with  very  long  hedf  lives,  where  they  will  be 
around  for  thousands  of  years.  Cobalt  being  a  relatively  inert 
metal,  being  encapsulated  in  stainless  steel,  I  think  is  fairly  easy  to 
manage  and  store.  You  are  dealing  with  very  small  physical  quan- 
tities of  material. 

The  second  fact  with  regard  to  cobalt-60 

Mr.  Bedell.  What  is  the  amount  of  material  you  are  talking 
about  for  a  facility  to  irradiate  pork,  for  example? 

Mr.  Ransohoff.  Well,  an  irradiator  that  might  have  2  or  3  mil- 
lion curies,  for  example,  at  a  specific  activity  of  100  curies  per 
gram  would  contain  25  kilc^rams  of  cobalt-60,  25  kilograms  of 
cobalt,  and  the  useful  life  of  a  cobalt-60  source  is  about  15  or  20 
years. 

At  the  end  of  that  period,  you  will  recall  when  I  started  this,  1 
said  that  only  5  to  10  percent  of  the  cobalt-59  atoms  eire  converted 
to  cobalt-60.  To  the  extent  that  waste  is  really  a  problem,  you  could 
actually  reradiate  those  targets,  convert  another  5  or  10  percent  of 
the  atoms  f^m  cobalt^O  to  cobalt-60  and  go  through  the  process 
all  over  again. 

For  the  most  part,  the  cost  of  waste  management  or  disposal  is 
not  sufficient  to  make  it  generally  worth  the  trouble  from  a  quality 
assurance  standpoint  and  a  reencapsulation  standpoint  ana  from 
the  standpoint  of  shipping  spent  sources.  It  hasn't  been  generally 
w<»-th  the  trouble  to  reradiate  those  sources. 

I  think  that  with  the  new  prices  for  waste  disposal,  that  is  likely 
to  change,  so  that  all  you  really  have  to  do  to  cause  people  like  us 
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to  recycle  cobalt  another  time  or  two  or  three  times  is  just  to  raise 
the  price  of  disposal. 

As  a  practical  matter,  we  have  been  in  business  for  20  years,  we 
could  store  all  of  the  spent  cobalt-60  sources  we  have  produced  in  a 
very  small  space  in  the  corner  of  our  pool. 

We  haven  t  had  to  do  that  because  most  of  those  sources  are  still 
in  use,  but  the  volumes  of  material  are  very  small.  The  material  is 
inert,  relatively  inert.  It  is  easily  encapsulated  and  easily  handled, 
and  I  don't  really  think  that  that  is  a  subject  of  major  concern. 

Mr.  Bedell.  You  indicated,  if  I  might  proceed  for  another  couple 
of  minutes,  you  indicated  some  concern  over  cesium — is  that  a 
liquid  or  what  is  it? 

Mr.  Ransohoff.  Cesium  is  an  alkali  earth,  and  it  is  probably  the 
most  active,  I  think  it  is  the  most  active  element  in  the  periodic 
table. 

It  is  difficult  to  put  into  an  inert  form.  It  can  be  done,  but  it  is 
expensive. 

Cesium  that  is  separated  from  weapons  waste  has  been  put  in  its 
form  of  cesium  chloride,  which  is  a  simple  thing  do  to.  It  y/aa  a  con- 
venient form  for  waste  storage,  for  encapsulation  for  storage,  but 
cesium  chloride  is  a  very  soluable  salt,  soluable  to  the  extent  of, 
putting  it  in  curies,  70,000  curies  per  liter,  which  is  a  lot  of  stuff, 
and  more  significantly,  cesium  is  monovalent.  It  decays  into 
barium — am  I  getting  ahead  of  you  here? 

As  a  result,  as  cesium  decays,  you  create  a  deficiency  so  you  are 
actually  producing  either  cesium  or  barium  metal.  I  have  had  a 
sort  of  running  brouhaha  with  the  Department  of  Energy  on  this 
subject  for  several  years  now,  and  there  is  a  fairly  serious  disagree- 
ment between  us  on  the  wisdom — this  is  an  unfair  word,  but  I  can't 
think  of  a  better  one — the  wisdom  of  deploying  cesium  capsules. 

When  I  have  responded  to  public  interest  groups  about  radiation 
processing  or  about  cobalt-60,  there  is  always  some  genuinely  inter- 
ested  person  who  asks  the  question:  I  understand  what  you  say 
about  the  seifety  of  these  sources  and  I  understand  what  you  say 
about  the  integrity  of  the  capsule,  but  what  happens  if  a  capsule 
foils? 

The  truthful  answer  to  that  question  is,  not  much,  because  cobalt 
is  so  corrosion  resistant,  and  if  it  is  in  a  massive  form,  you  are 
dealii^  with  something  that  is  easy  to  manage. 

You  are  going  to  have  some  contamination  of  the  facility.  You 
are  going  to  have  a  nuisance.  You  are  going  to  have  an  inconven- 
ience, but  you  are  not  going  to  have  anything  that  could  approach 
a  public  problem. 

You  simply  can't  say  that  about  cesium  chloride,  and  although 
the  waste  disposal  capsules  are  rugged,  they  have  a  very  heavy 
wall,  they  are  massive. 

You  simply  can't  say  anything  very  comforting  in  answer  to  the 
question,  what  happens  if  one  of  these  sources  fails?  The  true 
answer  to  that  question  is,  you  have  a  very,  very  serious  mess  on 
your  hands. 

Mr.  Bedell.  Is  that  what  happened  at  the  one  facility  that  they 
have  talked  about  where  there  was  some  contamination  of  water 
supply? 

Mr.  Ransohoff.  That  was  cobftlt. 
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Mr.  Bedell.  That  -was  cobalt? 

Mr.  Ransohoff.  That  was  cobalt  in  pellet  form. 

What  happened  there — I  don't  know  what  the  details  of  the  acci- 
dent were,  but  they  physically  damaged  the  source  and  broke  it. 
Tlie  pellets  came  out  of  the  source,  and  were  on  the  bottom  of  a 
pool. 

The  pool  water  was  not  well  maintained,  and  they  got  a  fair 
amount  of  corrosion  of  cobalt  over  the  years,  surprisingly  little  as 
far  as  I  Eim  concerned.  The  background  of  that  was  such  that  I 
think  they  were  very  lucky. 

Mr.  Bedell.  They  dumped  the  water  then  or  something? 

Mr.  Ransohoff.  They  had  contaminated  water,  and  they  con- 
tracted with  a  party  to  clean  it  up  that  apparently  spread  the 
water  around,  so  they  had  contaminated  water  seeping  into  the 
concrete  and  things  like  that,  and  it  was  a  grand  mess. 

It  did  not,  at  no  point  did  that  become  a  serious  public  problem, 
but  in  the  context — once  that  company  eventually  went  out  of  busi- 
ness, and  then  had  to  deal  with  the  problem  of  how  do  you  decon- 
taminate a  facility  that  has  been  contaminated. 

From  the  standpoint  of  returning  that  facility,  that  property,  to 
a  pristine  condition,  they  had  a  pretty  serious  mess  on  their  hands. 

I^m  the  standpoint  of  public  exposure,  I  would  say  the  number 
of  curies  of  cobtdt-60  that  were  eibsorbed  with  the  contamination 
was  only  a  few  curies,  so  that  while  it  was  a  mess  and  a  nuisance, 
and  a  costly  one,  it  never  became  a  matter  of  legitimate  public  con- 
cern, and,  m  fact,  I  don't  think  it  was  a  matter  of  public  concern  in 
the  area. 

Mr.  Bedell.  Ms.  Hecht,  you  indicated  that  electron  beam  tech- 
nology is  really  upon  us. 

Ms.  Hecht.  Yes. 

Mr.  Bedell.  I  would  have  two  or  three  questions. 

First  of  all,  with  that  technology,  do  you  still  have  a  problem  of 
contamination  of  the  facility,  and  so  on? 

Ms.  Hecht.  No;  you  don't.  You  don't  have  a  nuclear  source  with 
it.  You  are  using  an  electron  accelerator  which  you  turn  off  when 
you  are  not  using  it  to  irradiate  food.  In  other  words,  with  the 
cobalt  source,  when  the  machine  isn't  on,  you  are  not  irradiating 
food.  It  sits  in  a  pool  to  protect  it,  but  the  electron  beam  accelera- 
tor is  turned  on  and  off  like  a  light. 

Mr.  Bedell.  Economically,  do  you  know  how  costs  compare? 

Ms.  Hecht.  Well,  looking  at  the  figures  from  Lawrence  Liver- 
moor,  and  it  is  much  cheaper  certainly  than  any  chemical  fumiga- 
tion. They  were  looking  at  the  raisin  crop  and  the  almond  crop  in 
particular.  But  it  also  is  cheaper  than  using  nuclear  sources. 

Mr.  Bedell.  Have  you  looked  into  this,  Mr.  Ransohoff? 

Mr.  Ransohoff.  No;  but  I  am  interested  in  where  we  can  get  one 
of  these  accelerators  for  $1  million  and  how  reliable  it  is.  We  have 
no  etjiical  or  moral  commitment  to  use  radioisotopes  instead  of  ac- 
celerators, any  time  we  think  that  accelerators  make  more  sense. 

Mr.  Bedell.  A  radioisotope  facility  would  be  more  than  $1  mil- 
lion, wouldn't  it? 

Mr.  Ransohoff.  It  would  depend.  The  cost  of  radioisotopes  for  an 
irradiator  to  process  the  entire  Hawaiian  papaya  crop  would  be  on 
die  order  of  $50,000  to  $75,000  for  a  well-designed  system,  so  that 
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the  costs  of  radiation  in  most  of  these  applications  where  you 
have — most  of  the  applications — you  can  divide  the  applications 
into  two  groups,  really. 

Spices  are  a  relatively  low  dose,  but  they  use  some  significant 
cobalt-60.  The  applications  are  very,  very  low  dose.  And  the  princi- 
pal cost  in  any  facility  to  process  irradiated  products  is  going  to  be 
in  handling  equipment  and  things  like  that. 

You  are  dealing  with  radiation  costs  that  are  in  the  tiny  fraction 
of  1  cent  per  pound,  so  that  most  of  the  food  applications  that  have 
been  cleared  or  that  are  up  for  clearance  are  very  low-dose  applica- 
tions. And  the  costa  of  radiation  source  is  minor  compared  to  the 
other  costs  of  a  facility. 

In  the  case  of  medical  supplies  where  your  exposures  are  on  the 
order  of  a  megarad  or  more,  the  cost  of  radiation  is  a  more  s^niii- 
cant  factor.  And  there,  Bectin-Dickinson  has  built  an  accelerator, 
has  put  in  an  accelerator  to  process  medical  supplies.  They  had  a 
terrible  time  getting  it  started  up,  but  it  is  my  understandmg  that 
that  facility  is  now  oi>erational. 

I  think  that  if  you  are  really  interested  in  the  comparative  eco- 
nomics of  cobalt-60  and  accelerators,  it  would  be  worth  talking  to 
them. 

Mr.  Bedell.  Who  is  that  now? 

Mr.  Ransohopp.  Bectin-Dickinson.  They  have  got  a  commercial 
accelerator  installed  up  in  Canaan,  CT. 

Ms.  Hecht.  May  I  make  a  comment? 

Mr.  Bedell.  Yes. 

I  think  our  staff  should  check  with  them. 

Ms.  Hecht.  The  accelerator  developed  at  the  Livermoor  Labora- 
tory works  on  a  slightly  different  principle,  which  is  why  it  came 
out  of  the  beam  defense  program.  In  other  words,  it  is  a  new  type 
of  accelerator.  It  is  not  the  same  as  the  accelerators  that  have  been 
used  for  the  past  several  years  in  food  irradiation,  and  that  ex- 
plains, I  think,  why  it  is  cheaper,  easier  to  use,  and  smaller. 

I  have  papers  with  me  that  I  would  be  happy  to  submit,  if  you 
like,  to  describe  this.  And  I  have  pictures  of  it.  They  have  one  dem- 
onstration. 

Mr.  Ransohoff.  I  would  be  glad  to  be  enlightened. 

Mr.  Bedell.  I  think  we  would  be  interested  in  having  that  infor- 
mation, if  you  could. 

Do  you  have  any  further  questions,  Mr.  Morrison? 

You  indicated  you  would  like  to  appear  before  us  in  closed  ses- 
sion. 

Mr.  Ransohoff.  Yes;  I  think  there  is  a  bit  of  a  fallacy  on  the 
source  materials  situation,  and  we  have  been  contending  with  this 
problem  for  a  long  time  and  have  developed  an  approach  to  it  that 
is  different,  that  we  think  solves  the  problem  of  surplus  and  short- 
age, which  we  have  experienced  off  and  on  for  the  past  20  years.  It 
is  the  subject  of  patent  applications  that  are  either  pending  or  in 
preparation.  And  I  really  don't  want  to  be  in  a  position  of  making 
a  public  disclosure. 

I  think  I  can  say  that  the  concern  about  radiation  processing 
source  shortage  and  the  alleged  need  to  distribute  cesium  sources,  I 
think,  is  not  well  founded,  and  I  would  be  willing  to  share  it  with 
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you.  But  I  really  can't  do  eo  under  circumstances  where  it  is  a 
public  disclosure. 

Mr.  Bedell.  The  problem  is  that  any  time  you  talk  to  anybody  in 
Government,  as  the  President  would  tell  you,  it  is  not  necessarily  a 
private  conversation.  And  I  think  some  of  us  would  be  willing  to 
meet  with  you,  but  you  would  have  to  be  aware  of  the  fact  that  no 
matter  who  you  talk  to,  you  can't  be  positive  that  that  information 
•wiO  not  somehow  get  out.  And  I  don't  think  the  members  of  the 
committee  would  want  to  be  responsible  for  taking  any  proprietary 
information,  in  view  of  the  fact  that  if  it  ever  did  get  out,  you 
might  feel  that  the  committee  was  responsible. 

I  am  only  speaking  for  myself.  Do  I  understand  that  you  can  say 
this  publicly;  that  you  believe  that  there  is  no  big  shortage  of  mate- 
rial problem,  but  that  you  do  have  some  concern  over  cesium  be- 
cause of  the  fact  that  you  think  it  is  somewhat  more  deuigerous  in 
terms  of  contfunination  than  cobalt-60? 

Mr.  Ransohoff.  Yes. 

Mr.  Bedell.  Can  you  say  those  things  publicly? 

Mr.  Ransohoff.  1  think  1  can  say  publicly  and  authoritatively 
that  there  is  no  fundamental  reason  to  be  concerned  about  a  long- 
term  shortage  of  radiation  processing  sources.  No.  1;  and  No.  2, 
that  I  think  that  the  use  of  the  Hanford  capsules  in  their  present 
form  is  not  good  public  policy. 

Mr.  Bedell.  I  think  that  takes  care  of  our  concerns.  Thank  you 
very  much  for  your  testimony. 

Mr.  Ransohoff.  Thank  you. 

Mr.  Bedell.  We  appreciate  your  being  here. 

Mr.  Morrison.  Mr.  Chairman,  since  this  is  the  last  panel,  I  just 
want  to  take  a  moment  to  thank  you  and  the  staff  for  putting  to- 
gether this  hearing.  We,  obviously,  have  heard  both  sides  of  the 
issue,  and  it  is  a  perplexing  one.  I  don't  envy  the  Food  and  Drug 
Administration  because  the  initial  decision  is  theirs.  I  think  this  is 
a  process  that  is  going  to  go  ahead,  and  let's  make  sure  that  it  is 
done  right. 

[Whereupon,  at  4:25  p.m.,  the  subcommittee  adjourned,  subject  to 
the  call  of  the  Chair.] 

[Material  submitted  for  inclusion  in  the  record  follows:] 
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■dturaCton  of  fre«h  fruits  and  vegetables  and  for  dtstnfejting  foods  of  insects. 
The  proposal  oould  ilM  ptrnlt  the  ui*  or  Irradlitlon  to  distnfest  spices  of 
■Icrobes  at  doses  not  to  eiceed  3  Megarads ,  or  3.000  kllorads.     Ue  eipect  FDA  to 
(Slue  a  final   rule  on  the  proposal   soon. 

For   Duny  years  USOA  has   recognlied   the   potential    benefits  of   using   low-dose 
radiation  with  cobalt  60  or  cesiun  137  as  >  quarantine  treatnent  for  fruits  and 
vegetables.      In   1964,   «e   Joined  «itn   ttie  Atonic   Energy  Conlssion   (AEC)   to   do 
the  research  needed  to  obtain  a  uholesone  food  additive  tolerance  for  papaya. 
In  1973,  M  and  tne  AEC  Submitted  a  petition  supporting  the  FOA's  position  that 
the  use  of  Ion-dose  irradiation  it  safe. 

UI  Ch   the  loss  of  ethylene  dibronide  as  .a  funlgint  and  the  current  lacli  of 
acceptable  cnenlcal   alternatives,   it   is   becoming  more  apparent   that   radiation 
treataent  of  certain  conmodUles  nay  play  an   Increasingly   Important   role   in 
allouing  tlieir  continued  novenent  in  national  and  International  comerce. 
Accordingly,  USOA's  Agricultural    Research   Service   (ARS)   lias  eipanded   Its 
research   program   in  anticipation  of  an   FDA  ruling.      ARS   is  concentrating  on 
selected   fruits  and  detemining   the   radiation  dosage   necessary   to   provide 
quarantine  security.      Insect   pests   and  connodities   under   Investigation  are   the 
Caribbean   fruU   fly   in  mangoes,  grapefruits,  oranges,  and   tangerines   from 
Florida;   the  Heiican   frutt   fly   in  mangoes,  grapefruits,  oranges,   and   tangerines 

in   apples   and   aaUuts   from  Washington  and   California;   and   the   cherry   fruit   fly 
in   cherries   from  Washington.     We  eipect   to   complete   these   projects   by   the   fall 
of   1387.      Results   uf   the   research  can  also   be   used   to   control    pests   on 
conmcdities   from  other   areas,   such  as   the   Caribbean   fruit   fly   In    nangoBS   from 
Haiti   and   Puerto   ^ico,  ar   the   Metitan   Fruit   fly   in  mangoes   from  Central   Anerica. 
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IISOA  Beiearch  In  Hadlin-Dose  and  HljU-Dese  Food  Irradiation 

Bacterial  contaalnatlon  of  aeat  and  neat  products  can  be  reduced  at 
Irradiation  doies  betaeen  100  and  600  Xllorads.     Studies  are  under  nay  to 
deternine  optliaun  eiposure  reginet  for.  eatending  the  shelf  life  of  aeat  and 
poultry,  reducing  akrablal   spoilage,  and  reducing  or  ellnlnatlng  food- pa  Honing 
bacteria.     Research  Is  also  continuing  on  the  effect  of  Irradiation  on 
structure,  teitur*.  and  eniynatie  activity  witnin  food  products  as  well   as 
chanjci  in  chenlcal  co«pot1tlon  at  the  molecular  le«el.     Use  of  Irradiation  may 
alloM  reduction  of  Che  amount  of  nitrite  used  for  preserving  seat. 


Sterllliatlon  of  food  alth  high  dotes  of  irradiation  has  b 
Mny  years  by  the  Oepartnent  of  Krny  and  \1SDK.  In  19i)0,  t 
USIM  Its  programs  related  to  the  irradiation  of  meats,  Inc 
froH  coupleted  mrii,  fLindt  to  conplete  certain  food  totico 
In  progress,  and  specialized  equiirnent. 


tl  gated  for 
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cology  studies  ind  suimarles  of  infonutlon  relating  to  the  food 
lalogy,  and  processing  were  conpleted.     This  data  and  Che 

lies  of  precooked  Irradiated  chicken  «ere  delivered 


US DA  research 


19S4.     FDA  Iodic 
iropoted   u»S  of 


1  tha 


it  Hould  revteii  Che  data  for  Its 
in   In   food   preservaClon.     Future 


3  the  relative  susceptibility  of 
radiation  on  food  quality. 


vegetables,  USD*  h 


1  several  connodit 


;^lina1  and  Plant  Health 
schedules  based  on  ARS 


■ottc   pests.      The   Departinent 
eatment   has   great   potential    for 
es  In  International   and  national 
ck  of  potentially  adverse  effects  on 
approved  for  use  on  fruits  and 
Sible   to   establish   treatment 
nspectfon  Service  (APHIS)  wuld 


?   100-ktlorad   1 
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of  dMICttU 


cant1il*ritlon  ts  the  constructton  o 
idlatlon  t*cl1Uy  nuch  the  nm  »  i 
cops,  the  ficUtty  ihould  b«  1 


idfstlon  fielllttM.     Ut  ■!«« 
gallon  rac111ty.     For  treitBent 
d  near  picking  ficllltlei.     For 


i  product),  tne  ficflity  could  be  In  the  Jntted  St«tet  or  In  the 

exporting  country.     Under  our  current  procedures,  USDA  aould  tpprov*  the 
treatMnt  facility.     Further,  an  APHIS  repreiencatlve  Muld  be  on  site  to 

E  the  treatment.  Maintain  security  of  treated  products,  and  certify  that 
ited  at  the  prescribed  dosage. 

to  none  ahead  quickly  If  HW  approves  the  use  of  lox-dose 
dnd  (egetables,  »n  approved  treatxent  schedule  for  pspayas 
USDA  could   laplenent   lonedlately.     More  mrk   Is   reiguired 
apples  and  Minuts  for  codling  ooths  and  of  citrus  for 
i*s.     In  addition,  before  Irradiation  is  used  on  a 
ndustry  needs  to  be  convinced  that  the  process  can 
work.     Htiile  lone   in  Industry  have  already  Invested  in  javetoplng  Irradiation 
treitnent,  demonstrations   are   nted«d   to   tliow  even   larger  groups   that   Irradiation 
is   feasible  as   a   quarantine   treat«nt. 


to  control   trichinae  in  pork, 

LOD-Oose  Irradiation  of  Porli 

Research  by  UJOA  In  cooperation  nitn   the  Departnent  of  Energy  has   shoim   that 
radiation  nukes   trichina   parasites   In   park   noninfectious.      FDA  published  i   tint 
rule  on  July  22,   198S,   approvlnj   the   use  of   radiation   in  doses   froa  30  to   100 
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trichlnii.  USDA  Is  continuing  to 
•teat  to  control  other  arganlsns  a 
«s   toioplisni. 


non-hejl- treats 


i  food-Mfcty  standpoint,  sucti 


USDA  Mirked  closely  wttn  FDA  a 
f\i\\)  support  md  concur  in  th 
neans  of  conbating  Che  )ong-st 
getting  trichinosis  Is  low,  hu 
health  concern.  The  problem  h 
years. 


agency  was  dereloplnj 


ough   the  r.i$k  or 


roscopic  cysts  1n  the  stria 


including   hogs,   r 
triehlnosii  by  ea 


the  parasite  Trichlnella  spiral  is  that  fom 
nuscles  of  animals.  Any  oam-blooded  mina! 
t   likely   to  occur   In  certain  carnivorts, 

le  prevented  by  cooking  neat  properly  to  kll 

The   Irradiation   of   pork   at  doses   of   from   3 

le   so   tnat   It   cannot   reproduce   in   tlie  human 

Ing  Hill   be  produced  to  Invade  muscle  tissue 


Ready-to-eat 
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rudf-to-iit  pork  producti  sufriclently,  our  ragulttlont  nquln  ttMt  thtM 
products  be  treated  by  heating,  freezing,  or  curing  to  kill   trichinae.     On  the 
ottMr  hand,  freth  pork  product}  are  not  routinely  treated  for  trichinae: 
Instead,  Me  rely  on  public  Infarmatlon  ca>palgns  to  educate  caniuatrs  about  the 
laportance  of  cooking  rav  pork  sufficiently  to  kill  trichina*. 

JSOA  considers  FDA's  July  22  approval  of  the  Irradiation  of  fresh  pork  as 
another  approach  that  FSIS,  as  a  public  health  agency.  Bay  take  in  dealing  Kith 
the  risk  of  hMun  trichinosis.     Shortly  after  FOA's  action,  USOA  reciWed  a 
petition  froa  Radiation  Technology  of  RackaMy,  Hen  Jersey,  requesting  FSIS 
approve  the  use  of  irradiation  for  the  treatnent  of  fresh  pork.     Oi  the  basis  of 
that  petition,  FSIS  began: 

(1)     dBKOloping  a  final   rule  adding  the  Irradiation  of  fresh  pork  to  the  11st  of 
— '        food  additives  found  In  the  Federal  seat  Inspection  regulations  [although 
the  rule  Mill  be  final  when  published.  It  will  provide  for  t  public  coaaent 
period  after  publication)! 

(Z)  developing  Interia  guidelines  relating  to  plant  operating  procedures,  the 
safety  and  training  of  eaployees,  sanitation,  facilities,  quality  control 
prograas,  and  labeling;  and 

(3)     preparing  a  proposed  rule  Chat  Mill  outline  our  specific  regulatory 
authority  and  Che  direction  «  propose  to  take  In  deneloplng  long-term 
procedures  and  policy  relating  to  the  regulation  of  Irradiation.     I  Mnt  to 
eaphaslM  that  the  final  rule  Mhlch  is  developed  as  a  result  of  this  phase 
of  rule  aaking  aayaodify  the  interia  guidelines. 
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/^  Morkdble  Irrddldtlon  Inspection  progrdjn  should  be 
first  of  tne  /ear.  Tftus,  industry  Kill  be  dOle 
technology  rejsonably  quickly  and  dt  t*ie  Sdme  t 
rule-nijUng  proceedings.  Me  have  already  condu 
programs  for  FSIS  persomel  ,  including  the  insp 
be  r€spon;IDle  for  the  three  plants  in  Men  Jen 
owned   by  Badidtion  Technology.      The   training  m 


ijnder   the   guidelines,   e»ery   irradiation   pi, 
control    progran   to   FSIS   for  approval    before   it  n< 
iDust   describe   fully   hox  each   pli 
of   product   and   packaging   variabi 
process   control    prograifl   if   the   > 
Interact  olth   irradiation  d1ffe> 

under   30  kilorads   or  over   100   ki 


correctly.       E.il 


shortly  after  tne 
take  advantage  of   the   new 
that  xe  dre   going   through 


ut   together   by  consulting 
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(1)     the  dItUnce  of  the  producti  froa  the  1 


(2)     Che  pi-oducts'  posUlon  In  n 
(})     the  Mount  of  tlae  pri>diKts 

In  addition,  the  strength  of  the  rid< 
Tliereforei  qujllty  control  progrwn  hI 
so  that  product*  <lMys  receive 

In  addition  to  FSIS  requtreaents 
unltitlsn,  Irrtdlatlon  ric11ltl< 
other  Federal  agencies  before  a  ' 
radioisotopes  In  comtercial  irradiatoi 
Regulatory  CoHiltslon  (NRC)  or  In  ftgi 
Office*.  The  reguUtloni  i*lch  defli 
requirements  for  the  protection  of  m 
disposal  of  byproduct  luterlalt  li  ci 
Regulations  or   In   the  (graement  Stati 

Malnlstratlon  concerning  general  <rai 
Agency  concerning  tlve  di5pos4l  of  •a: 
■111  Horl:  closely  aitti  tliese  other  Fi 


Labelinq  of  Irradiated  for 

Products 

fawther  Important  co«ponen 

of  the  1 

and  retail   labeling  of  Irr 

diated  po 

labeling,  Irradiated  produc 

ts  In  co- 

clearly  labeled  as   irradia 

ed.     This 

tlon  to  the  tourc* 
e  eipOMd  to  the  I 


0  account  for  this  (trlitlon 


Ding  facilities,  equipiwnt,  and 
comply  with  the  requlreaents  of  certain 

f  Inspection  Is  Issued.     Tic  use  of 
Is  governed  by  either  the  U.S.  Nuclear 


t   Stat 


,  by  t 


rol 


;  lice 


irs  and  the  public  and  the  handling  and 
lined  In  Title  10  Of  the  Cade  of  Federal 

NRC  approved   Itplenentatlon  of  this   cade. 
the  Occupational   Safety  and  Health 
r  safety  and  the  Enviromental  Protection 
i  Other   tnan  byproduct  materials.      USDA 


rliD   guidelines  will    focus  on  Mho 
products.     With  regard  to  oholes 
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of   dis 

ributlon 

to  prevent  t-ie 

1«b«li 

g.  xe  ** 

1   require  thjt 

10   ths 

effect. 

Processed  med 

"secon 

on-    foods  .  rwy 

tngred 

ents.     Therefore.  *  .r 

froB   1 

radl.ted 

food  to  bear  d 

irradl 

ted.     He 

.re  .«re  twt 

tMt   » 

old  be  so 

Insignificant 

slderlng  the  need  for  processed  products  oi 
I  statenent  that  the  Ingredients}  have  be 


0  not  rsquire  labeling. 


id  us 


■lit  require  nore  precise  control  of  dosage  Chin  the 
products,  [rradlation  for  the  sterlllijtlon  of  nedlc 
pa1>«erlzatlan  requires  only  that  nlnlnm  eiposure  ci 
contrast,  fOod  processing  Mill  require  continuous  noi 
C<rcful1y  defined  Units  of  ninlniin  and  niiilniin  eipos 
tiaes.  A  naximun  eifiosure  dosage  for  food  is  needed 
coBplUnce  as  Hell  ds  to  avoid  danage  that  has  been  obseri 
conBodi ties ,  such  as  grapefruit.  Anlnlnuni  eiposure 
that   regulatory  requirements,   such  as   those   for  quiri 


idlation  of  food 
iation   of  nonfood 


ilnUined  at  a11 
regulatory 

r  trichinae  control  , 


JopCed  as   rapldty   In   CHe  UnUed  Stat 


at  20-50 
B  I960's.  b 
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It  lui  not  been  Inpl enented  by  the  U.S.  grtXn  Industry.  The  1*< 
iBpleaentatlon  of  the  technology  for  iiheat  Indlcdtet  t)ut  other 
be  slow  la  use  Irradtitlon,  eipecljlly  when  cheaper  jltemaclrei 
available. 


In  addition   to   developing  iwtnadalogy  far  use   by  agricultural    Indwltrfes.  USH't 
proper   role   In   the  d*v*1opwnt  of  i   new  technology   Includes   ensuring  that  a11 
safeguards  halt  been  Identified  for  consuaer  protection  and  product  quality. 
USOA  hI1I  continue  Its  rese«rch  efforts  and  will  continue  to  develop  regulatory 
prograas  and  provide  technical    infomation  on  irradiation  to  Industry  and 


■.i   USDA's   tesClnony,  N 
happy  CO  answer  any  questions  you 


.   Chalnaan.     Ny  colle 
■  other  Haabers  ouy  h 
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Proposed  Amsndnsnta  to  tiha  Fedaral  Maa-t 

Inspection  AcC,  tJie  Poultry  Products 

luspecUon  Act,  and  tlie  Egg  Products 

Inspection  Act 

1.   Tha  Federal  Neat  Inspection  Act  is  anendad  - 


(b)  in  section  1<m)(2)(C)  (2^  U.S.C.  I601<m)(2)<c))  by  inserting 
■or  has  been  treated  by  any  food  Irradiation  process"  after  "food 
additive- ; 

<c>  in  the  proviso  of  section  l(m>(2)(D}  (21  U.S.C. 
1601(b)(3)(d)]  by  inserting  "food  irr*diation  process, *  efter 
*  food  additive ,' ; 

(A)      in  section  1(d)(7)  (21  U.S.C.  «601(n)(7))  by  inserting 
Immediately  before  Uie  semicolon  ":PEOvlded,  That  an  article  vhlch 
is  not  othervise  deemed  adulterated  under  this  clause  shall 
nevertheless  be  deemed  adulterated  If  the  use  of  a  food 
irradiation  process  In  or  on  such  article,  is  prohibited  by 
regulations  of  Che  Secretary" 

isertlng  "  ■  food 
2.   The  poultry  Products  Inspection  Act  is  aaended  - 


additj 


1   4(g)(2)(C)  (21  U.S.C.  )  4S3(g)(2)(C))  by  inserting 
I  been  treated  by  any  food  irradiation  process"  after  "food 


(c)  in  the  proviso  of  section  4(g](2)D)  (21  U.S.C. 
f453(g)(2)(D] )  by  inserting  "foc'd  irradiation  process,"  after 
"food  additive,"; 

(d)  in  section  4(g)(7)  (21  U.S.C.  S4&3(g}(7))  by  inserting 
imiediately  before  the  semicolon  ".'Provided,  That  an  article  which 
is  not  othervise  deemed  adulterated  under  this  clause  shall 
nevertheless  be  deemed  adulterated  if  the  use  of  a  food 
irradiation  process,  in  or  on  such  article,  is  prohibited  by 
regulations  of  the  Secretary"; 

(e)  in  »ection  4(y)  (21  U.S.C.  !  4S3(y))  by  inserting  "'food 

irradiation  process'."  after  "'food  additive',". 

3.   The  Egg  Product*  Inspection  Act  i*  amended  -     f^"""  ,■ 
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(b)     in  ••ctlOB  «<a)(2>(e)  (21  U.i.c.   (1033(a)(2)(C))  bf 
■or  baa  twan  traatad  by  any  food  irradiation  proeaae'  after 

additlva-i 

(e)     in  tba  prorlao  of  aaction  4(a)(2)(D)   (21  O.S.C. 
fl033(a)(2)(O))  br  insarting  'or  food  irradiation  preeaaa,-  after 
■food  additlv*,-,- 

(d)     in  aaetion  4(>)(7}   (21  U.S.C.   1033(a)(7))  by  Inawting 
j] — "'~'-j  bafera  tha  ■■■leolon  *:pTOvidad.    mat  an  arCiela  tAi^i 
la  not  otbarwlaa  daaaad  adultaxatad  under  this  cleuaa  aball 
navaxthalaaa  ba  daaaad  adultaratad  if  tba  uaa  of  a  food 
icz-adlatlen  procaaa,    in  or  on  aueb  articla,    is  prohlbitad  bf 
rogulationa  of  tba  saeratary" ; 


r.r^' 
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rum  E.  luim.  n.d.,  pk.b. 
cowissioher 

FOOO  AK)  DAUG  AOniNISTitAriON 

PUBLCC  HEALTH   SEHVECE 

OEPMTNEirr   OF   lEALDt  AN)  HUWH  SERVICES 

BEFORE  nt 

SUKOWtTTEE  Ctt  DCPMITNEIIT  OREUTIOMS, 

RESEWCN,  AW  FOREIGN  AGRICULTURE 

COMIITnE  ON  KRICUIIURE 

U.S.  HOUSE  OF  REPRESENTATIVES 

NovEMEH  la.  ms 


FOR  RELEASE  MIL*  ijl 


„GoogIe 


fr.  OulrMn: 

I  mIcom  Utlt  oppertiMltr  to  dlicuss  with  tht  SiAca*lttM  Om 
Ktt*lttM  of  tt»  Food  «M  Drug  A^lnUtrttfOH  (FM)   In  tha  am  of 
food  IrrMUttOA. 

MPGHIUW 

Uttit  tha  UM  of  IrradUtlon  for  preiarvlng  food  ■»  cxplorad  *s  ctrly 
•1  1936.  food  irradlatloa  ratcirtii  In  tha  Unttad  Statat  ttartad  In 
aartiast  tn  tha  lata  19(0'i.     It  hm  only  a  ftw  yatn  latar.  In  tha 
•arty  19H*s,  that  tha  U.$.  Comnwant  bacva  Intamtad  la  this  aaa 
procaiiing  aathod.    M  that  tiaa  tha  U.S.  tng  conductad  a  faaslblllty 
itudy  of  Irradtitad  food  «nd,  baiad  on  organolaptlc  and  biological 
taiti.  concludad  that  food  irradiation  could  provlda  t  rftolatoM, 
good-taiting,  acofnalcal,  and  ihair-itabU  product  for  field  ratlom; 
raduca  dapandanca  on  rafrlyaratlon;  and  ffraatly  raduca  food  handling 
cott*  for  tha  ■illtary, 

Thcra  MI  alto  Mbitantial  civilian  intarast  in  thli  nati  tachnologf' 
*a  part  of  Pratldant  ElMnhoMar'a  *Ua«  for  Pcica*  prograa.  tha  Atoalc 
Enargy  CoMlIIIon  (WC)  had  M  aarly  intarait   In  food  Irradiation, 
aipaclally  at  l«t-doi«t  for  Intact  control  and  ihalf-llf<  extantlon  of 
fruttt  and  vagatablai.  ai  Mil  at  for  control  of  ■IcroorgMiMS  In 
food. 

FM's  InvolvtMont  In  Irradiated  foodt  ttartad  In  tha  airly  1950't 
rfian.  In  clota  cooparitlon  Mlth  tha  >llltary,  tha  U.S.  OtpartMW  of 
Agrlcultura  and  Intaraitcd  partlat  in  tha  private  wctor,  tha  Agency 
luggeitad  Hholaiaacneti  letting  for  thaia  products.     In  1958,  Congrctt 
patted  the  Food  Addltlvei  taandpant  to  the  Federal  Food.  Drug,  and 
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CosaetU  Act.     This  wiendnent  required  that  use  of  »  source  of 
radiatton  to  treat  food  be  shonn  safe  tna  that  authorUinq  reaulat'Ion 
be   issued  before   irradiated  foods  could  move  in  interstate 

EFFECTS  OF  FOOD  IRRAOIftTtOM 

Before  discussing  the  regulatory  action  of  FOA  Involving   Irradiated 
food,   first    let  ne  briefly  reviea  the  technical  effects  of  food 
irradiation.      (A  table  listing  the  technical   effects  of  radiation  on 
food   is  attached  to  my  statement  as  Appendii  A.}     To  a  significant 
degree  the  technical  effect  of  radiation  on  foods   is  dependent  on  thr 
principal   factors: 

--  First,  the  effect  of  radiation  is  cunuUttve,  Ml  1$  dtrectl> 
proportional   to  the  total  dose  of  radiation  absorbed  by 


-  Second,   the  effects  of  radiation  on  naterials  are  d 

the  complexity  of  the  material  Irradiated  and  the  environmental 
conditions  present  during  irradiation,  such  as  the  temperature, 
moisture  content  or  oxygen  content. 


-  Third,  the  effects  of 

radiation 


ced  by  1 

■  eiaaple,  living  material  is  affecte 
mlmate  Material;  muUlcelt  organisms 
igle  cell  organisms;  growing  organism 


Is  a  function  of  a  type  of 
i  energy  level . 

more  profoundly  than 
are  affected  more  readily  tt 
ire  affected  more  readily 
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ttiw  donMnt  orgtnliai.     thuf,  IrradlMiofl  em  affect  tprmitln;  of 
root  crops  M  Im  doiif  (5-lS  kradt).     Slatlvly,  )w  can  delay  tiM 
ripening  of  frulU  Md  vegetAlet  bcciuM  they  re  itDI  'alive*  and 
■aturlng. 

Iniects  a-e  affected  at  Aout  lS-100  kradt  depending  on  their  ttage 
of  dmclopMnt  (tgg,  larvae,  adult),     ht  doiei  *o*<  im  kradt. 
■icroorgwtMK  a-e  stgniffcantly  effected. 

Finally,  the  dose  required  to  produce  a  coawrcially  Sterile  product 
(I.e..  the  dose  required  to  produce  a  one  trillion-fold  reduction  in 
pathogenic  ■icroorgwiiMs)  is  <6out  Z-*  Nrad,  depending  on  the  food. 
It  Is  laportant  to  note  that  even  at  these  sterllliing  doses,  enijMes 
md  viruses  art  relatively  unaffected. 

SAFETY  ISSUES 

The  fundaMnta!  health  concern  for  safety  of  foods  treated  with 

ionliing  radiation  is  tuofold: 

—  First,  there  Is  concern  for  the  possible  leng-tera 
toKlcologicaT  effects  of  the  redlolytlc  products  forend  In 
foods  as  •  consequence  of  this   Irradiation  process.     The  degree 
of  concern  is  proportional   to  the  Asorbed  dose  and  the 
significance  of  the    food  in  one's  diet. 

—  Second,  there  is  concern  Aout  the  effects  of  irradiation  on 
the  Bicroblal  flora  of  the  food,  and  on  the  nutritional  quality 
of  the  treated  food. 

There  Is  also  the  basic  premise  that  radiation  aust  not  aike  food 
radioactive.  He  now  know  that  this  does  not  happen  if  radiation 
sources  trt  restricted  to  those  of  certain  specified  energies. 
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W  hive  knoHi)  since  the  1950's  that  *  mJot  problea  with  Mfety 
e*«1u«tton  of  1rr«l1«t«l  foodi  li«  been  the  difficulty  tn  estebltshing 
the  tdenttty,  Mount,  tnd  tMfClty  of  the  ndfolyttc  product!  forwd   In 
food  by  Irrfdlatlon.     In  the  beginning,  atteapts  were  aade  to  asicii 
these  products  for  safety  by  using  traditional  anlnal   feeding  studies. 
Tinrwai  thought  to  be  the  most  prayotic  approach  for  cstibllshlng  the 
safety  of  irradiated  foods  In  the  absence  of  aore  sensitive  analytical 
■ethods.     Because  of  these  concerns.  In  the  fall  of  1979,  we 
established  the  Bureau  of  Foods  Irradiated  Food  CoHlttec.  consisting 
of  six  Agency  scientists.     The  Coaeltte*  was  Charged  to  review  the 
Agency's  practice  for  evaluating  the  safety  of  Irradiated  foods  and  to 
rccoMend  criteria  for  safety  evaluation  according  to  the  current 
state-of-the-art  knowledge  In  toxicology,  nutrition,  and  radiation 
chealstry.     The  basic  objective  of  this  study  was  to  develop  criteria 
for  assessing  Irradiated  foods  that  uould  aore  rationally  establish 
safety  then  traditional  aniMi  tests  and  yet  assure  safety  to  the  saae 
degree  that  is  expected  for  other  foods  in  the  Awrican  food  supply. 
The  CoMittee  concluded  that: 

—  existing  data  established  the  safety  of  foods  irradiated  below 
1  kGy  (1D0  krad)  and  of  minor  Ingredients,  such  as  spices. 
Irradiated  at  higher  levels; 

—  that  the  type  and  aMMjnt  of  radiolytic  products  fonaed  In  foods 
Irradiated  below  I  ki^y  were  such  that  the  Irradiated  food  was 
as  safe  as  the  nonirredtated  food;  and 
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--  that  there  aould  be  no  stgnlflcant  difference  in  nutrftianal 
value  of  fwMl  tmd*aCed  under  these  conditioni. 

[  Hill  be  pleased  to  submit  a  copy  of  the  CooiltCee's  nport  for  the 

Thus   Increased  understanding  of  the  eheniitry  associated  with  food 
irradiation  allMed  us  to  develop  and  apply  appropriate  eHteria  to 
evaluate  the  safety  of  foods  irradiated  under  different  conditions.     In 
other  Hords,  with  knonledge  of  the  chenical  changes  occurring  In 
Irradiated  foods,  we  can  specify  safe  conditions  of  use  by  establishing 
the  naximn  doses  of  radiation  pemftted  to  be  applied  to  the  food. 
Thus,  at  the  radiation  doses  FDA  has  allowed  or  proposed,   irradiated 
food  is  virtually  Indistinguishable  froe  the  equivalent  nonirradiated 
food,  and  the  types  and  anounts  of  radiolytic  products  fomed  are  such 
as  to  sake  the  foods  indistinguishable  with  respect  to  safety, 
nicrobial   population  and  nutritional   quality. 

REGULHTOBT  STATUS 

Over  the  years,  beginning  in  T963,  FDA  published  regulations  allowing 
the  use  of  radiation  for  a  niafeer  of  foods.     ^  historical   list  of 
approvals  and  related  regulatory  actions,  on  food  irradiation  is 
attached  as  A4>l>*ndii  B.     As  you  >tll  notice,  we  Imv*  peraitted  the  use 
of  irradiation  for  the  control   of  insect    infestation  of  wheat  and 
wheatprodiKts  since  19fi3  and  the  use  of   irradiation  of  potatoes  for 
sprout   inhibition  since  1964, 
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On  Karch  27.  1981,  the  Agtncy  publtshtd  an  Uvtnce  Notice  of  PropoKd 
RulMMktng  (AHPR)  fn  the  Federtl  Bolster  setting  forth  ttw  crUerli 
for  ufety  evaluation  recooiended  by  the  [rndlatcd  Foodt  CoqnUtee. 
Thti  Ml  a  key  first  step  In  thi  aAilntstratlve  process  to  establish 
new  operating  criteria  for  evaluating  safety  data  for  irradiated 
foods. 

After  a  full  analysis  of  all   co—ents  to  this  MPR  and  follOHing 
discussions  M4th  a  wide  variety  of  Industry,  university  and 
IntenwtiofMl  scientists,  FDA.  on  February  14,  1984,  proposed  a  rule  In 
the  FedertI  Register  to  perait  the  use  of  irradiation  for  (I)  sprout 
inhibition  and  shelf-life  extension  of  frtth  fruits  and  vegetables,  Md 
for  Insect  dislnfestatlon  of  food  at  doies  not  to  exceed  I  kGy 
(100  l[r<d};  and  (Z)  for  stcrilliation  of  iplcei  at  dom  not  to  Bicced 
M  kfir  (1  Hegarad). 

Except  for  spice  sterilliitlon.  this  prepoul  did  not  deal  with  the 
use  of  radiation  for  the  control  of  Mlcreorgantsa.  such  as  becterta, 
Mids  arid  yeast  In  foods,  and  H  did  not  deal  nith  parasite  control   in 
■Hts,  luch  as  trichina. 

The  proposal  provided  for  a  eo-day  coMtnt  period  idilch  FDA  extended 
for  «n  additional  30  days  In  retponse  to  leverat  requests.    Over  S.OOO 
coMcnti,  Many  of  ahich  raised  sobttantlal   istUM,  Mere  racelved. 
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[n  198«  tM  Agency  received  a  cetTtron  to  mtnH  tM  food  *ddU)«« 
reguUtions  to  perntt  qmrnt  raaittion  treataent  of  por«  U  control 
T-ien^nellj  sfl'ralU.     *  year   liter  on  July  22,  1985,  we  puBlished  in 
tfie  Fede'jl   Register  »  ftml  rule  pemittinq  this  use.     During  the  M- 
dty  otijectfons  oerfoa,  w  received  severdl  requests  for  <  M»-ing  «d   a 
suy  of  th's  requldlion.     He  are  cun-etitly  evaliMting  the  requests. 

In  addition  to  the  approval   for  pork  irradiation,  ne  have  expanded 
Che   list  of  the  spices  and  vegetable  seasoflings  and  have  aiifiroved  the 
oie  o'    irradiation  to  control    insects  Bid  microbi*'  cwitaBination  of 
dry  tniymt  preparations. 

PUBLIC  WWEriESS 

Althouqh  m^ny  uses  of  irradiation  have  been  deannstrated  by  science  to 
be  safe,  the  average  consuwr  continues  to  confuse  fodd  irradiation 
Kith  the  probleas  and  potential  hazards  associated  vith  the  use  of 
Irradiation  for  weaponry  or  for  poaer  generation.      In  fact,   soae  nave 
suggested  that  the  public's  atsconceptlon  is  so  strong  that  a  different 
term  (sucb  as  'pica  aave  energy")  should  be  used  to  describe  the   Ioh 
level  energy  radiation  applicable  to  foods.     Clearly  greater  public 
education  is  needed  to  infona  consuMrs  cf  all  relevant  facts  about 
Irradiation.     Many  people  do  not  know,  for  eia>«le,  that   irradiation 
has  been  used  for  a  niaAer  of  years   in  the  sterdliation  of  food 
prepared  in  hospitals  to  feed  patients  vlth  iaMine  deficiency  and  for 
astronauts   in  the  MSA  progra*  aiUi  no  Indication  of  »y  haniful 
effect.     Many  also  do  not  ividerstand  that  the   irradiation  process  does 
not  produce  a  radioactive  product  and,  aore  iaportantty,  that  even  in 
the  use  of   Isotopic  sources  of  loniiing  radiation,  there  is  no 
generation  of  nuclear  nastes. 
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We  «■«  pleMCd  that  Industry  hM   (nltialcd  a  public  educitlon  eTfart 
to  dMOnstritc  to  the  coniURcr  thM  tni$  i%  a  life  ind  potentitlly 
valuable  proceji.     One  has  to  be  careful,  *«Kever,  that  t<w  process  and 
Its  potential   are  not  oversold.     Food   irradiation  is  a  very  useful 
technology  Put  only  me  of  several  that  are  iaportant   if  ae  are  to 
naintiin  and,    indeed,    liaprove  our  food  supply.     He  have  been  fortunate 
In  the  United  States  that  *e  have  not  only  been  blessed  iiith  an 
abundance  of  food  but  nith  a  technological  base  that  has  allooed  us  to 
continue  to  expand  our  food  supply  as  our  population  has  required. 

AIUU.TS1S  OF  H.H.  696 

In  >our  letter  of  Invitation  you  requested  that  m  coiMent  on  H.ll.  696, 
the  'Federal  Food  Irradiation  OevelopMent  and  Control  Act  of  198S.* 
This  legislation  contains  tM  principal  sections  relevant  to  this 
Agency.     First,  H.R.  696  rCMOiCs  a  source  of  radiation  FroM  the 
definition  of  a  food  additive  in  section  ZOl(s)  of  the  Federal  Food, 
Drug,  and  CosMtiC  Act  (the  Act)  but  continues  its  regulation  under  the 
food  additive  section  (section  409)  of  the  Act  by  adding  it  back  into 
this  section  as  a  -food  Irradiation  process.*    Second,  the  bill 
•stMillshes  a  Joint  Operating  Coiailssion  for  Food  Irradiation  aithin 
the  Oepartaent  of  Agriculture,   and  Includes  the  Departaient  of  Health 
and  Huian  Services  (HHS)  Hithin  the  MNbershIp  of  this  neo  Coaatlssion. 

Definitional   and  Hegulatorj  Oianqes 

The  Food  Additives  AnendMnt  of  1958  specifically  included  a  source  of 
radiation  In  the  definition  of  a  food  additive.     The  food  additive 
section  of  the  Act  requires  preaarket  approval  before  a  source  of 
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radfit'on  ■«)>  be  used  to  process  food,  t.c.,  the  Murce  of  r«d1at!on 
must  be  detennined  to  be  S4fe  by  ttw  FDA  before  It  can  be  u&wl  on  ■ 
food  to  be  introduced  into  the  narketplKe. 

While  we  are  uicertafn  as   to  the  objective  in  H.R.  696  of 
rectassifyiiQ  a  source  of  radiation  froii  a  food  additive  CO  a  'food 
irradiation  process,*  we  have  no  objection  to  the  change  because  the 
Act  as  amended  would  appear  to  pernlt  us  to  regulate  a  soupce  of 
radiation   in  virtually  the  s«e  aay  under  the  food  additive  prMirkct 
approval   section  of  the  Act. 

Joint  Operating  Conwission  for  Food  Irradiation 

H.R.  696  creates  the  Joint  Operating  Coainisslon  for  Food  Irradiation 
Mithtn  the  Departaent  of  Agriculture  Hith  HHS  pMnbership.     Ue  viea  the 
creation  of  such  a  Connission  to  coordinate  IntergovernMental 
irradiation  activities  to  be  unnecessary.     Currently,  FDA,   the 
Department  of  Agriculture,  the  Department  of  COMKrce's  National  Bureau 
of  Standards,   the  Nuclear  Regulatory  Connission  and  other  Federal 
agencies  cooperate  to  resolve  mutual  concerns  and  coordinate  activities 
in  this  area;  this  procedure  has  worked  well  and  ae  see  no  need  for 
a  statutorily  created  body. 

Furthemore,  inclusion  of  HHS  on  the  Joint  Operating  Connission  could 
produce  potential  conflicts  because  under  section  6(c)(7)  of  H.R.  696, 
the  Connission  would  petition  FDA  under  section  «09  of  the  Act  to 
approve  expanded  uses  for  the  comnerclal  application  of  food 
irradiation.     FDA,  however,  regulates  food  additives  mder  a  delegation 
of  authority  frtm  the  Secretary  of  HHS.     Consequently,    inclusion  of  HHS 
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on  the  CoMiUslon  vould  put  the  DepirtMcnt  tn  the  anonalout  position 
of  petitioning   ftielf  to  app<'ove  new  Met  of  food   irredtetion. 

Swyy  of  Position  on  H.H.  696 

He  htve  no  objection  to  the  reel «tificit Ion  of  a  Murce  of  rMtetfon 
fro*  thit  of  1  food  *dd1t1ve  to  thet  of  *  'food  Irrtdietion  process.* 
HOMver,  M  believe  th«t  it  is  crucial  that  the  legislative  history  to 
•ccoMpanjr  this  legislation  elaborate  on  rmrkt  already  aede  lAlch 
Indicate  that  the  definitional  *id  requlitory  changes  In  h.R.  696  In  no 
My  «-e  Mant  to  affect  the  FM's  ibillty  to  continue  to  regulate 
iMider  section  409  of  the  Act  the  safety  of  foods  treated  vith 
radiation.     In  Introductory  4- w«-lis  printed  In  tl>e  Congressional  Becord 
for  January  Z4,  198S,  Congressaw  Ngrrlson,  the  bill's  sponsor,  said 
that,  despite  the  change  in  definition  so  that  food  Irradiation  hIII  be 
considered  a  *praccts,*  FM  will  still  retain  Itt  ytnerel  autiwrlty  to 
regelate  food  Irradlitlon  under  the  smo  preaarliet  approval  process  as 
■MM  exists. 

He  thinic  that  the  Joint  Operating  CoMlsslon  for  Food  Irradiation  Is 
redmdant,  causes  conflict  of  Interest  probleas  for  this  Agency,  and 
soae  of  Its  functions  could  better,  Mrc  effectively,   «id  Mre 
appropriately  be  perfoneed  by  ttie  private  sector.    He  urge  you  to 
reconsider  the  creation  Of  this  CoHiission  In  the  legtsletlon. 

Finally,  m  beve  suae  technical  concerns  with  the  Manner  In  rfilcb 
H.R.  696  aendi  the  food  aMitivet  section  of  the  Act  end  muld  be 
pleased  to  wrK  with  relevant  Congressional  stiff  to  resolve  these 
difficulties.     In  addition,  ae  have  questions  *out  the  Heanlng  and 
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intent  of  section  4  of  the  bttl,  mhlcn,   mong  other  thtnqs,  moulil 
restrict  the  States  fro"  iiiposing  ddditionel  or  different  requlre«enti 
from  those  established  by  FOA  relating  to  the   irradiation  processing  of 
food,  or  to  the   labeling  or  norJieting  of   irradiated  foods.     Our 
questions  here  focus  on  the  meaning  of  the  Mrd  "market tng,*  which  is 
not  defined  In  either  the  bill  or  the  Federal  Food,  Drug,  and  Cotaetlc 
Act. 

COWCIUSION 

FDA's  ro)e  In  food  Irradiation  over  the  jeers  his  been  to  evaluate  Us 
safety  and  effectiveness  for  Us  Intended  uses.     After  soaw  (0  years  of 
Investigation  m  have  concluded  ttiet,  it  the  levels  lAlch  we  hive 
established   in  our  proposals,  the  process  Is  safe  and  effective.      It   is 
now,   we  believe,   the  turn  of  industry  «id  the  private  sector  to  beqln 
to  utilize  this  technology  and  to  proceed  frm  Mhit  has  been,  up  to 
now,   a  funda*enta11y  saall   scale  coMwrclal   activity,  to  Us  use  as  an 
Important  component  of  our  food  processing  chain.     Ue  also  Mlicve  that 
the   Industry  kIII   need  to  continue  their  public  education  effort  to 
dwonstratc  to  consjaers  that  federally  approved  food  irradiation  Is   a 
safe  wd  potentially  valuable  process.     FDA  vlll  continue  to  fulfill 
Its  responsibility  by  evaluating  the  safety  of  the  process, 
particularly  if   InfonMtlon   Is  developed  to  Justify  use  at   levels 
higher  than  those  Nhich  have  been  vproved  or  proposed  thus  far. 

This  concludes  nqr  stitaMent,  W.  Chalnaan.     If  jou  or  >aur  colleagues 
have  any  questions,  m  oould  be  glad  to  respond  to  theai. 


,y  Google 


Tfcwitc«L  tmcn  m  food 

A.  Stirlllzatlon*  2.000  ttt  6.000  krtdi  (2  to  6  Nrtdi) 

I.     TMtiir*  iMIflcMiwi  700  to  l.tvm  krtdi       _ 

C.     Wcroblil  Control  100  to  1,000  kr«ds 
(bactorla,  fin«i) 

0.     tntet  Control  Utt  than  100  kr«M 

E.  MMorotlon  Inhibition  Ltft  thM  im  krodi 

F.  Pvottto  Control  Ltti  than  100  krodt 

WTE:    ■  trradlMinn  M  practical  dott*  will  not  af'act  «lr<itas  or 
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tlon  for  contro)  of  tnicct  infestitlon 


Id  r«d1it1on  for  tprout  Inhtbltton  of  nfiUe 

Oec«*iber  1964:     FDA  approved  X-ridlition  for  Ch«  ridldtton  preMrvAtion  of 

July  1966:     FDA  approved  elettron  btm  radUtion  for  the  control  of  tnsect 
Infettatlon  of  wheat  an<l  nheat  products. 

July  196S:     FOA  approved  Idbeltnq  regulrenents  for  food  trceted  by 
radiation. 

October  196B:     FOA  rescinds  the  b«con  regu1«ttont. 


September  10,  1979:  Director,  Bure 
Food  Cnntttee  to  provide  a  total  r 
applicable  to  irradiated  foods. 


AutuKi,  19B1:     FOA  offered  the  opportunity  for  use  of  lrr«df«tlon  for  Insect 
dis Infestation  during  the  Celtfornia  Hedfly  situation  based  on  certain 
conditions.     Hoaever,  no  fim  furnished  evidence  of  ncetlng  these  conditions. 


Feburary   14,   1984-.      Proposed   rule  published   i 

proposes  a  regulation  for  sprout  Inhibition  « .    

fruits  and  vegetables,   for   inject  dts Infestation  of  food,  and  for 
sterilization  of  spices. 

June  19,  1984:     FOA  onended  Iht  food  additive  regulation  to  provide  for  the 
safe  use  of  a  source  of  aania  radiiclon  to  control    Insect  Inrestatlon  in 
garlic  powder,  onion  poiider,   and  dried  spices. 

April  18,  198S.      FDA  expanded  tne  specific  list  of  dried  spices  and 
vegetable  seasoning  to  Include  additional  hertis,  spices,  and 
vegetable  seasonings,  and  blends  of  these  seasonings. 

June  10,  1985.     FDA  amended  the  food  additive  regulation  to  provide 
for  the  safe  use  of  a  source  of  ganna  radiation  to  control   insect 
and  microbial    infestation  In  certain  dried  eni>me  preparations. 
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TMLE  Of  OOMTmTS 

Suaaary,  Ceneliislona  uid  IMco^iwndatiofia L 

Introdaetion i 

tlltrahaiardoiis  Prapaniaa  of  Pood  irradiation t 

Inadaquaca  Raqulatlon - fl 

Horkar  Safaty 10 
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Hi*  EnviceuiBwital  roliey  Institut*  (EPIl  itronqly  oppoaai 
of  food  Icradiation  tachnologiai .  Thar*  axa  aavaral  eoopallln? 


sever. I  types 


Crsa  acuta 


wQTkara .      Food  Ircadiation  facilltiaa,  a*  anviaionad  by  Ch*  it* 
ptoponanca.  vill  utiliza  vary  lacga  quancicias  of  intansaLy  radioactive 
1  in  vary  small  <3uantici«i,  can  cause  death 
radiation  »yndroiiia.  One  food  ircadiation  iaeiliev 


liation  (acilitiai  pose  aaciaua  contamination  naka 

lupplies  due  Co  the  potential  for  leaking  or  ruptured 

:ainln?  radioactLva  louicaa  in  coclmq  pools.  Moreover, 

ovaming  public  axpoaures  Eras  irradiation  CacillEias 

than  tor  coimiaccial  nuclear  power  ptanta.  Per  example, 
ear  an  Irradiation  facility  are  allowed  to  recieve 
Lation  exposure  yearly  (500  millirwnal , than  troB 
rs  125  mlliremsl  . 


capsules  com 

tha  faguli 


Ragulatory  Conmisaion  have  allouad 
ba  loeatad  m  populated  areas  uhicti 
consequences .   for  axample .  a  (ood  i 
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at   lavals   in  •xcbib  of  EPA  ■candards.   K  variacy  of  accidanCs  hava 
occQEwl  vlth  radloactlva  ■onrea*  In  cha  eeoaarclal  aactor.   SoMtlaaa 
cadtau«(*«  aourcaa  ara  mlMply  loaC.   At  ona  facility,   Radiation 
T*cluialogy,   In  *•>  Jaraay.  csapaay  aaployaaa  wara/caa^hc  by  tha 


i;  for  diipoaal  a 


B  Taeftnology  Inc. 


of  radiation,    [n    L977.    s  noElcac  at  m 

(radiation  abaorbad  doaa)    whicli   la  cioaa  Co  tha  doaa  w 
ba  lattial  to  iO  pareant  of  iha  paopla  t 

rha   uictdant  »■■  diractly    eauaad  07  a  uauaaaBBiic  .ui^i^a  e«  •Liuw 
cba  aouEoa  Co  ba  ciiaad  vith  inoparativa  intarlocK  and  aafatv  davLeai. 
u)  violation  of  licanaa  caqulravanta •  That  tha  MBC  allowad  this 
plant   CO  eoncinua  opaiasion  -ivan  auch  a  aarioua  braach  of  aafacy 
if   an  axaapla  of   tiia  fadaral  govanuiant'    waak  cagulation  of   such 
a  danqacoua  induatry. 


Icanaad   faciXxty. 


:ally  a 


(scLlicy, 
found  CO  b 


aaaa  radiscaalua 
loua.  HanfOEd  uocK 
of  dyinq  CroB 
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iel»ar  ii«Hinn«    mduejn  uttLOt  La   -^aiTimML*    i— ILin  » 


,    fcaod    :-^L*''*t±Qn    La   apciiaag  3iicl*«r  5Qocdo^T^* 


„GoogIe 


rioally,  H-R.fi)C  li  a  bill  tbat  abrogatai  th*  rl^hti  of  itatai 
to  prscact  tha  haalth  and  aalaty  ol  ica  eltliana.  tha  propoaad  la^ta- 
lACioD  farblda  ataca  and  local  qOTaciuwnta  do*  ragulatin^  food 
LEcadlaeton  ladapaadancly  aad  forbida  Chan  tram   raquiElnq 


raqulcad  undor 


Eadaral  la«. 

H.K.    ifS  qett  aqatnal  i  aajor  Crand  in   fadacal   l.*i)i*l>Ei.an  an 
eourt  daeiaiona  which  noe  only  raalfiia  tha  right  oC  atataa   to 
aieartLia  thaic   laoa  on  tHa  nuelaar   uiduitcy.   but  alio  uidani  thai 
poHara.   Than  ia  a  aiApla  caaaoa   for  tnia.   Tha  fadaral  i;avamnant 
naa  b*an  ahown   io  an  axtanalva  racord  of  Conqraaiional  ovaraii^ht 
tiaarlnqa.    laqal  proeaadlnqa  and  axcuetva  tnvaatigaEiona  to  hava 
failad  to  axcacaiia   ita  itawardahi;  raaponaiblllty  o[  pcataeting 
Miarleaa  etciiana   troa  nuelaar  activltiaa. 

UCONHENDATIOKS 

In   addition  to  not  allowiaq  a.R.    S9«   to  bacona   Lav,    cha  Cangra 
should  taka  tha  follOHlnq  atapa: 


anvlroniaantal  Uopact  atataaanta  for  a 


3  raquir*  labalin^ .   if  t 


9  bold-up  funda  foe  ehs  conatnietion  of   food 
IrradlatLoD  taeilltiaa  in  cha  DOE  budqae. 
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INTHOOUCTIOK 

He.    OiaiEiun  and  lUabari  of  ch«  Subco^ittM .   I  a  Bobait 
Uvaiu.   □ineeoE  of  Eb*  nuelaar  Vaaponi  tai  tauar  Projaec  of  tka 
Envlceaiwfical  Policy   Instituta    (EPIl  ■   EVI   It  <  pi^llc  IntarMt. 
non-pcofit  OEqaniiati.oD  wigigwl  ra^aarch.   public  adscation,   and 
public  admeaey  >•  tnay  ralata  to  anvlroiuiantal  laioa*.      tb* 


0  Aartculcuia: 

t   u     pl.aa**d  and  giaacful   Cac  tha  a 
viaus  on  H.R.    SiS ,    Laqialation.intESduead  by  Mp.    Sidnay  Moi 

dition.      Tha  Enviconaancal  Policy  loaticuca  itionjly  oppeaa* 


ULTIUOAZMICIOUS 


I  inplieaciona  of   food  Lrradia 


1  caquir*  Cha  ragulai  tianiporc  of  large 
f  cadioactiva  aubitanca  co  and  frsai  Ena 
■  quantity  of  cadiocaaluB  would  Eaquira  t 
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and  replacBOonc  of  t  certain  fraction  of  the  radioaceivo  »oui 
ui  OEd«r  to  maintain  a  unifora  on«E5y  fiald  due  to  radioaotiv 
d«cay.>  Thu».  ona  food  irradiation  Caeility  cl   thii  am  wou 
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daath  Cironi  acuta  radiation  syndroma  in  quantities  of  a  fan  cur 
ace  axpactad  to  be  locatad  in  densely  populated  areas,  near  fc 
ijrowinq  u;aas  and  ueportanc  witarahads.  Trucks  haulinc  siniilai 
Laiga  anounta  of  thii  deadly  sutiitanca  ara  expected  to  pass  tti 

The  effects  of  chronic  exposure  to  low-levels  of  lonizinq 
radiation  to  people  living  near  or  worfcing  in  radiation  indujt 
are  now  heinq  shown  in  studies  to  be  at  least  ten  times  greats 
current  protection  standards  aaauna.  Therefore,  food  irradiati 
facilities  pose  not  only  ultradaiardous  rislca  Crom  aevere  acci 
but  also   aiqniCieant   risks   of    latent  disease  and  genetic  ham 

An  inpoetant  concern  la  the  potential  [or  surface  oc  gcou 
contamination  due  to  leaky  or  ruptured  jackets  which  contain  c 
tadiosctiue  source.    Food   icradiaeion   facilities  «ith    larne   sou 

to  cool   the  source   in   a  pool.    If   the   jacket  of   a  source  corrod 

CesiuB  -137  has  a  Half-Life  of   3D  years. 
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in    1979.   Thii 


ralativa  to  comiaccial  lua*   of  radiation 
iiariaty  of   aceidanta  hava  alraady  oeeurad 
laaafch  cadioaeciva    louccaa.   Soaatxaai   radioanive 
loat.    Radioactiva  lourcaa  nava  loaabow  laakad 
inq  pianti   and  tha  Mapitala  or  raaaariA  facilitia* 

LCiiad  pcocaaaia;    leak  oeeurad  at  Aaarican  Atoaica 
.   Hhaca  an  eueragad  Sovairior  avaatuallu  had  to 

L  bcaakdown   in   radiation  oecucad  both  at   tha 
Csapany  OfficLall   lat  on   tha  acata  raoulatorv 
lai   Ra^latory  Coi^iaaion    (HRCl    which  liopiy 
L(  wa*   appacanc  that  thia   Caellity  poiad 
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leeatad   in   a  danaaly  populatad  a 
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l^akiog  284,000  curia*  of  trLtim  ?»  i 
■  about  kaarican 
'  into  cb*  ctty  aawKc  ayataa, 
■urad  2.S  tlnaa  abova  panii 
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food   irradiation  arqua  th 
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liar,   food  irradiation 
ha   Esal  potanelal   for  contuinating  local  vatar 
aaklng  rod*    in   cooling   pools.    Itddicionally , 
ai  nuat  ba   faahionad    into  fomi    for   us*   in 
itiaa.    On*  conpany  which  handlaa   cobalt-€0 
aoCarraiaad  by   tha  diacovary  of   Cobalt-SO 
rack!   baaida   Eha   Hautron  Product*  plant 
n.    Maryland.    Evantually,    cha   companv  wai   made 
practical  by   the  itate.   but  only  aftar  eiciieni   livmii 
organitad  after, laarnlnq  nora  about   this    facilitv's 
iry.      At  another  facility    ,    Radiation  Tachnology    tnc. 

legally   placing   cadioactiva  aatarials    in  a  dumpatar 
.1   non-EadiOBCCiva   garbaq*. 
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Enargy  DapartMat  contractor*  havo  fou 
of  dying  tram  eanear  aad  non-eancara  1 
at   fadaral  radlacloa  aorkan. 


1  graatar  than  axpactad  ciaka 
alavan  additional  population 


n  of  radiation 


Icradiation   intandad  to  aliainata  ona   food  h 
Ira.    rtam  tha  anvironaantal  parspactiva,    tha  c 

tarla  and  viruiaa  poaat  haalth  riiks  which  daaarva 
furthar  itudy.    Radiation   raalalanc  nutant*   of  Saljnonalla      hava 
baan  davalopad  by  rapaatad   IcradiaEion   undac   laMratory   condition*, 
and  radioTaiiitont  itraln*  ara  alao   found  In  anvironiant*  with 
hi^h  natui-al  or  artiflciat  cadtatlon.    a  Raporc  on   food   Irradiation 
appaarinq    In   1983,    nota*   that  davalopoant  of   radio-raiistanca  by 
rapaacad  Ircadiation   'night  poaa  a  aafaty   problam  around    l*iga-*cala 
Irradiation  plant*.'* 

Thaea  aia  alao  lavaral  highly  ladiation  raaiaeant  atcain*  of 
baccaria   found  naturally.      Whao   food   irradiation   daatcovi   othac 
baccana.    thaaa  atrain*  aca   llkaly   ca  incraaae.    Radiation    caaiitanca 
at   hactaria  of  Strapioeoeeua  Faaeali*     or  Wicrococcua    Radj-odurani 


I  no   pcadtctabli 


ittam  of  radiation 


n  Bactaris  and  u 
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virus*!  u-a  ehicietarlacleally  hamful. 

bactaria  and  act  a*   paraaLtai  at  th*  ealluiar  and  BOlaculaT  lavals. 

Madlcal  (clanc*   la  practically  twlplu 
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Tba  daaira  to  agcasaivaly  pcgooe*  food  imdiation  by  tha  DOE 
■eaaa  tron  two  baaic  faetora.  Pint,  tha  nathoda  of  ^anaratlnq 
■ad  itorln^  nuelaar  waapoaa  ladloactiva  waacaa  hava  baan  baaed  on 
■apadiancy  and  not  on  concam  Cor  tha  long-tarn  fansequtnMl. 
^«  daaign  baaia  for  DCC'a  tiigh-laval  radioactiva  waata  manaqaBant 
la  in  axcaaa  of  io   yaara  old  and  la  dangarous  and  obaolaca. 
tha  coata  required  Co  socrect  tltia  vary  aarioua  problam  are 

.  For  exampla.  in  1979  ttia  National  Kcadany  oC  Sciancaa 
aatinatad  that  the  high-level  radioactiva  vaatei  at  BaofoEd 
could  ba  aolidiFied  in  glaaa  at  a  coat  of  S40  billion.  It 

clear  chat  il  forced  to  incemalite  the  costs  of  paat  niataksa , 
A   aa  tha  Sanfocd  waataa.  this  could  aiqnilicantly  altar  cha 
msaic  aquation  of  nuclear  ueapona  production. 
Diataad  ot  daaling  with  Ehia  problaoi  in  a  reaponaibia  manner, 

tha  raat  of  aociaty.  Thua .  by  riddinq  chemielve*  of  a  large 
nuiE  of  cadiocaaius  for  food  irradiation,  cha  OOE  does  not  hive 

spend  nonay  to  properly  stablile  this  particularly  dangerous  su 
1  prepare  ic  for  indefinite  gaologicaL  scocaga.  Ac-the  sane 
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b*  diap«d  Ui  mil 


■  clB*  Hhan  t 
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rift'  9(  tn*  tadaci 
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dona  on  a  vary  lacge  icala,  whicn  in  cums  raquicea  a  major  luclca 
for  imdiaced  food*.  For  ■avaral  yaari .  polls  of  Che  Amecican 
public  have  con>iit«ntly  ahown  ttiac  ihoppaii  aia  not  intecaated 
in  buying  food  if  thay  know  it  haa  bean  irradiated.  Thia  tactoc 


Howevsr,  the  Reagan  admin is ti at ion  is  no  doubt  aware  of  this 

foreign  aid  programs,  particular  the  Agency  for  International 
OBvelopnent.  Food  Irradiation  facilities  are  being  planned  Cor 
savatal  davalopin?  nations  which  lacK  avan  a  minLBial  regulatory 

occured  in  the  fall  of  13S3  in  Juarei  .Mexico  is  a  clear  uaming 
of  uhac  Co  expect  if  Large  aoiounEi  of  cadioactive  sources  are 
distributed  to  the  Third  World  for  food  irradiation.  The  Juarei 
aceidant  involved  the  inadvertant  grinding  up  of  a  radiation 
therapy  nachme,  containing  about  400  curias  of  radiocobalt. 

radiological  »ptll  ever  to  occur  in  North  America.  Scrap  yard 

contaainatad  trucks  passed. 

million  dollar  subsidies  for  3  technology  with  no  proven  history 

if  nucleac  power  are  any  indication,  the  Congress   should 
nil  die. 
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Hi.  Morclion'i  bill  aould  do  «  nuabar  of  Chiogi 
only  Hill  allOH  toe  h*a<ry  fadual  mubiidiot.  but  i 

■•faty  at  their  citltoni  tnm  tba  food  lc»di*tloi 
Tha  propoaad  lagialftton  [oibid*  *Eat*  and  local 

raqalatiA9  food  LxradLatlon 'LndapandanCly  and 
tivm  raqiuiaing  ean»im»t  labalXng  or  oUwe  coDsumai 
not  caqulrad  iindar  (adacai  lav. 

this  bill  qoaa  againat   Uia  eonaiitant   trand  of 

•t  atcictai  than  fadural   lisita   (or  alEbocn*     i 
Muclaac  uaata  Policy  Act  of  1982  .111011  qlvai   el 

•  altaa.  tha  I9t4  raauthariiation  of  tba  Raaouri 
and  Reeovary  Act  which  qlTea  icatai  tha  povac  to  c« 
tsiie  diachanjaa  it  nuelaar  iita*.   Additionally,    thi 

Lnduacry.      In  California  v.    U.S.    U9B1)    acataa  tiava 
pravant  nuclaar  pmac  plant  comtructlon  on  aconi 
SilKuood  V  KernlcGaa   (1*841  ,    itatai   Hava  the  ri.?! 
tn*  EorE   law*   to   tapoaa  punativa  danaqa*  on  nucli 


wliiA  not 

I  vlll  prevent 


pcotaottoa 

thaaa  law* 
Eti  allow  acataa 
idioaeti«lty. 


(acllltlee 
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Thare  ii  >  reason  for  thi(  iBportant  trand  of  ■ 
ttiaic  powara  on  ttia  nuclaac  Lnduatcy.  It  tiai  eo  dc 
of  cha  fadaral  govemmant  to  carry  out  irs  sCawar<! 
protact  public  tiaaltb  and  Mtaty  tron  nuelaai  acti 
Herriaon  bill  ia  Haraly  anothar  attaapt  by  the  fad 
program  to  ravaraa  thia   trand. 


tha  failure 
p  obligationa  to 
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■■EnvlionaenCal  Policy  Institute 
218  D  Street.  s.E. 
Hashlnqton.  D.C.   10003 

(2011  S«4-2«00 
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CoMants  on  Propoaad  SagiilaCtona  on  IicadtaCion 
In  tiM   PtodueClon,    Procaaalng,    and  Bandllng 

of  Pood,  PDJL  Dockat  Ro.  ai>)-oaa4' 

nmtoDOCTioii 

Tha  tollovlng  coaaanta  ara  praaantad  Jointly  by  Katblean  n. 
Tuckai,  Piaaidant  of  tha  Eaalth  and  Energy  Inatltuta,  and  Bobait 
Uvatet,  DlractoT  of  tba  Huelaac  Powac  and  waapooa  Ptojact  of  cba 
Envtconaantal   Policy  Inatltuta. 

Tha  Haaltb  and  Bnaegy   Inatituca   Is  a  non-pcoftt  public 
Intetaat  organliaclon  oltb  a  manbarahlp  of  around  S.OOO.     Poundad 
in  197S,    tha  Baalth  and  Energy   Inatltuta  angagaa   in   reaaacch. 
education,   and  tzalnlng.      It  has  •  aclentific  advlaoiy   board  vlth 
axpart   In  both   tha  ptiydcal  and  biological  ictencea  aa  wall  aa 
savaral    pbyaiciana.      It  proaotes  public  policies  ohlch  piotect 
tha  anvironaant  and  enhance  huaan  health. 

The   Envlionmencal   Policy  Institute    (EPI)    Is  a  ncn-piofit, 
public   Interest   organization  engaged  in   research,    public 
education,    litigation  and  lobbying.      tPI   influencas  national 
policy  on  energy  and  tha  anvltonnant  by  anticipating  and 
cesponding  to  envUonnental.  threats  of  local,    national  and 
Incarnacional   significance.      EPI    la   a  nationally   ceapected  source 
of   infotnatlon  used  not   only  by  local    citizen  oiganiiatlons  but 
also  by  govarnnsnt.    industry,    labor   and  tne  nedla.      EPI   helps 
cUiians   influence  policiaa  affecting  thalr   dally  lives  by 
Intoning  thaa  irben  and  bow  thatr  vlens  can  b«  nost  affectively 
voiced  in  Hashlngton.      EPI  forges  natlonsl   consensus  on  public 
pollelaa  by  building  winning  coalitions  that  ara  aconoalcally, 
politically,   and  gang laph lea lly  dlmsa. 
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ccMivicted  of  pKttotmlng  fraodolant  »»tetj   [eavaicb  for  Indnscry 
•od  9o*ernBaiit.     Hoce   cecantly,    t«««atcb  aapec«ls*d  by  tb«  D8M 
■nggcBti  advata*  oftapcinq  attaeta  to  anlaal*  tad 
ga^aa- Irradiated  chlckan. 

Tba  iBplicatlona  of  food  irradiation  tecbooloqlaa  od  public 
baaltb  and  tba  envlronaent  could  ba  quit*  acriaua,  particularly 
froB  rjn— B  sourcas.  Tbe  Enargy  Oapartaanc,  vblch  ia  tba  largaat 
•obaldliar  of  food  Iccadiation.  ii  Hoiting  to  undarcot  all  otbat 
■odaa  by  leaalog  eaaiiai-137  aoureaa  at   10  canta  pat  cuila. 

:tin9  tba  aacltat   rata  of   SI. 00  a  curia  for  otbcr  gaaaa 
1.      In  all  likallbood  there  could  ba  a  quantuB  Jmp  in  tba 
■  of  highly  dangcroua  radioactive  by-producta  noring  on 
D.S.   higbvaya  far  uaa  near  population  eantara  and  food  growing 
reaa.     There  are  plans  to  build  a  Bawailan  food   irradiator   ri^t 
c   tbe  Honolulu   International  Airport.      One  food   irradiation 
facility  using  a  3   aillion  curie   radiocaaiun  source  could  hava  a 
radiation  througb-pot  every  5   years  of  ISO, 000  curies  going   in 
and  out  of  the  plant.      This   is  about   5   tisas  greater   than   the 
lotal  volue  of    low-level   radioactive  wastes  generated  in   1981    in 
tbe  dnited  States  froa  all   sources.      This   is  a  particularly 
critical   problen   in   the  absence  of  affective   regulation  by  the 
Huclear  aegulatory  CCBBission,    the  Dcpartaent  of  TrinsportaCion. 
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[  tbi*  probl«n  bas  pcoapttd  over  200  local  cosaunltles 
to  iBpoae  bane  or  reBtrletiona  on  nucleic  cargo  Ccanaportaclon  In 
daflanc*  of   fadecal   pcaanptlon. 


Tba  r«cocd  of  itaapj 
CO  be  dealced.  NuBecoi 
been  cepocted  whece  soi 
children   in   public,   uni 

accidentally  ai 


Hldoapcead 
track  of   the 
Hban  alllioR] 


.nq  track  of  radiation  aoucceB  leave*  aucb 
Incidanta  over  tbe  paat   few  years  have 
L>ply   *Io*t,*  or  ware  found  by 


ip  metal,   and  uhece  oftaite 
product   faciliciea   [eiultad  in 
he  federal   government  cannot  keap 
tbe  U.S.,   what  can  «a  expect 
led  to  the  conaaccial  sector? 


Thare  alao  appaar   to  be  non-cadioloqical  toxic  pvoblaaa 
aaaociaced  vlth  Cbe  irradiation  induaciy.     At  leaat  one 
irradiator.   Radiation  Technology   Inc.   of  Hew  Jeraey.   aaincaina 
toiic  waace  duap  dealgnated  by   the  EPA  Co  undergo   reaadial  act 
under   the  Superfund   Prograa. 


Occupational  expoaurea  at   irradiation  facilities   are 
considered  by   tbe  tfBC  staff   to  be   Che  aost   hazardous   in   the 
radiation  by-product   induatry.      There  have   been  several 
overexposures   involving  gaaiw  sources  such   aa   those   proposed  to 
be  used  for   food   irradiation.      Moreover,   abnormally  high  cancer 
sortality  now  being  observed  aaong  federal   radiation  workers 
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ircenc  atandatda  a 


The  us*  ol 
countcle*  poaei 

sone   400    c 


ganm  aouccea  foe  food  Irradiation  ii>  davaloplng 
even  noie  aerloua  probleBS  lelatlva  to  baaXCh  and 
inesaad  by  vhac  apjenee  naqatina  deenad  to  b«  tbe 
:al  Bccldant  ever  to  occur  In  Hortb  ABeiica.  when 
at   cadlocobalt  wete  ground  Into  aciap  aetal  and 


a.s. 


I.      EnvironaenCal    Impact    SCatenent 

We  leconnend  that  an  envlronaental  impact  statement  be  filed 
before  further  action  is  taken  on  the  ptopoaed  regulations.  The 
environmental    inpacc   statement   should  include   an  evaluation  of: 

a;  Impact  of  increased  circulation  of  the  gaxma-source 
radlolsocopea  (cobaIc-50  and  ce9ium-137)  to  be  used 
in  proposed  food  Lcradiation  facilities,  Including 
transportation  and   jltimate  disposal. 

B)  Potential  impact  of  increased  aflatoiin  production 
due  to  food   Irradiation. 
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.  impact'  on  bacteria  In  food  oc  I 
t   du«  to  opacatlon  of  food  iiri 
faclliCiaB,  Including  sutant  bacteda. 


0)   Potential  inpect  on  vlius«*  In  food  and  the 


I.  R*-«valuation  of  federal  regulatory  capacity  t 
safe  functioninq  of  food  iicadiatlon  facilities  ar 
safety  of  tbc  woclc  force. 


i  be   labeled  I 


rent   cequireoent   that   all 
L   foods  whose  constltuanta 


For   over  twenty-five  years  the  federal   government, 
rincipally   though  the  U.S.   Arsy  Quarteinsster   Corps,   has 

ited  food.      According   to  Sanford  Millet,   the   food  safety 

PDA,    in  ■    speech    before   the   Research  and  Devclopner 
(a  pcivate  gcoup  which   processes   food  for   the 
Apiil    2.    liSi,    in   Chicago,    only   three   studies   done 
!   past    25    years    by   the    army,    involving   steriliiing    doses 
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CO  ■••»,   Baat   fDIL'B  critaila   foi   aceaptabla   i***areh. 

all  tbraa  studiea   ataov  highly  quaationabla  tindlnqa.      Studlaa  ■ 

!•«••[  do*«*  ara  also  quaationabla. 


Oaapita  tha  fact   that  appioilaataly  S80  >llllon  haa  b*«n 
Invaatad  by  tha  O.S.    Ln  food   Icradlatlon   lasaaich.   1/  thai*  aia 
atlll  aany  unraaolvad  queatloni  aOaut   Che  safety  of   iciadlatad 
food.      The   (ecent   pu  pcopoeal  to  allon   food  Iriadlation  at   lar- 
eli  up   to   100. QOO    radH  waa   accoapanied  by   a    pteas   leleaaa   quoElng 
BBS  Secrataiy  Hacgiret   H.    decider's  stateaane   that   'Thirty  yaara 
of   rasaarcb  on   the    Ucidiation   process  have  shotrn  that  the  pro- 
posed levela  of    liradiation  are   lafe  and  nutrltloua.*     2/ 
Beclilac'B  atacaaant    la  balng  challenged  by  scientists  acioaa  the 
country. 


□c.    John  'i 

Deans  'involving 
and  concludes  tha 
fonad  Mlthin  the 
•afaty.  Further! 
study  required   ci 


lan,    Piofeasor  Eotritus  of  Nadical   Physics   at 
Califocnia  at   BeiKeley,    points   out  that    'safe- 
lo  risk. .. unable   to  cause/tcouble  oe   danage.' 
.  ouc    ignocance  about   the  unidentified  cheaicala 
Iciadlated  foods  prevents  a  declaration  of  its 
ice.    Gofaan  atates,    *tbe  Kind  of  epideBlologic 
find  out  whether  or  not  a  diet  of   irradiated 
'    (or   poasibly  decrease)    the    frequency  of  cancer 
!B  inong  huaans  simply  has  not  been  done.'  3/ 
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Di.  GaOi9*  L.  TtlCiCh  of  Ronrell  PilK  Hi 
noting  tha  ccaatlon  at  fraa  ladleali  In  food 
out  that  daHaga  to  DKA  by  free  radicals  li  oi 


■echanlsaa  of  carcinogani 
including  aolaeulaa  altai 
human  dlat  outualgba  by 

D[.  H.  H.  Ibser  Of 
Sacraaento  is  also  conci 
cbac  ani dent if led  radio] 


■  ingla  eioti< 
cbcoaoaoaai  i 


■olecule* 


Ha  auggaata  t 
:ad  by  fcaa  radical 


icial  Inatituta, 
:iadlatlan,  points 
of  the  pcopoaad 
.  ch«  [iska  of 
1  tha 


;he  California  State  OnlveEaity  at. 

id  about  cancar.  Be  states.  *Tha  fact 
,c  producta  are  present  In  liradiatad 
ma  la  not  particularly  reassuring  If 

.ay  ba  capable  of  causing  carcinogenic 

'  i/ 


Dt.  Geraldlne  OetMan.  Radla 
Brown  Qnlversity,  also  baliewes  t 
'totic  oc  carctnoganic  nolaculea. 


Lon  and  Blosafety  Officar  at 
ic   tccadiation  can  produce 
Slnca  th*  exact  affects  or 


huaans  of  the  irradiation  and  the  cbeaical  char 
fruits  and  vegetables  cannot  ba  deteimined.  aha 
labelling  of   irradiated  food   products.   1/ 


Dr.   Jessica  Guravj 
Onlverslty  of   Chicago  t 


!   DepBEtment   of    Biology  at 
The   safety  of   foodstuffs   t 


itudy   11980).      The  long-term  effects 
lave   not   been  fully  addressed;   Curth* 
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I  hsva  iMan  ovaclookad.*  £/ 


Tha  ccadlbllity  of  Ch« 
litadlatlon  affact*   !■  an   lapoi 
■tudiai  on   food  aaCt 
Laboratocles,    Inc.    UBT) ,   a   Eii 
fraudulant   raaaacch.      LaaC  yaai 
of  defiat]din9  the   joveinaant   ii 
govarmienC   uncovaiad  auch  prol 
analyaas.   pcnaatuci  aaatha  of 
unaanltary  laboratory  condlti< 
auppieaalon   of   unfavorable   fli 


entlflc   caaaaicb  on  food 

•Inca  Mny  of  tha 

eonductad  by   Industrial   Blo-taac 
ed  of  perfotnlnq 
clala  war*  found  guilcy 
othai  druga.      Tha 
.luce  Co  conduct   routine 
luaanda  of   lodanca  frca 
f«ulty  cacocd  keeping,   and 
llnga.   1/ 


On  October  T,   1977,   the  Army  declared   cho  out   of   thca* 
■1   feeding  atudiea   in  default  —  both  beld  by   IBT.      IBT  held 
racta   toCalling  More  than  SS  million  to  conduct  anioal 

arK.      Tha   aray   loat   around   S4 
t9  and  6  year*  of   feeding   study 


feeding  studies  on  beef,   b 
Billion  on  theie   defaulted 


.    fl/ 


According   to  a   report  of  the  GAO  iasued  Septi 
and   entitled   THE  DEPftSTHEHT  OF  TBE  Aim:' S   FOOD 
FBOGIUUI—IS    IT  WORTS   COUTINDINO?:    3/ 


,y  Google 


A  noBbac  of  nawapapac  actlclat,  Btai 
capoctad  sarioua  dcficlanciaa  In  IBT' a  ti 
Tbasa  dlacloaucaa  vara  basad  on  PDA's  Inv 
Tha  daticlanciaa  rapoited  Included  fallui 
taati  vhicb  IBT  rapoited  as  dona;  Inpiopi 
''-  false  and  Incoaplate  cepoitlng  of  eeat  re 
aninala  repoiCed  aa  aacrlllced  tbat  sate 
pooc  quality  taatlng. 


tin?  in  July  19T<, 
istlng  piactices. 
aaCl9«tlon   of   IBT. 
e  CO  do  laboratory 
I   lecoidkaaplng; 
suits,    including 


The  Amy  finally  identified  slnllar   pcobleas  with  IBT's 
peifoiaance  on  the  beef  contract   about  a  yaar  latai   at  a  acetlng 


The  amy  dtac 


held  Ji 
Calandi 

IncoB plate  diaclosure  of 
■tudiaa.*     A  Surgeon  Oanai 


President   of   IBT,   Dr.   Joseph  C. 
ed  'Biasing  record*,    unallowable 
ting  protocol,    poor  quality  work,   and 
.nfornation  on  tfaa  progieaa  of  the 
1  official   detetnined  chat   the 
deficiencies  after   the  June  meeting. 
tiona  of  testing  protocol  and  poor 


:iflc  techniqua*  and  ju< 


.  Ul/ 


IBT  President  Calandta 
investigator  of  the  1965  ati 
of    irradiated  atiawbanlea. 


■ppla 


ited  as  the  principal 

I  and  paaii  fad  separately 


albino  rats.  Dr.  Calendra  waa  indict 
convicted  IBT  officials,  but  due  to  < 
severed  hia  caae  by  declaring  a  nisti 
feeding  acudlea  on  iiiadiated  papayai 
apparently  the  studies  underlying  thi 


.ed  along  with  the   three 

ipen  heart  surgery  the  Judge 
lal.      IBT  also  conducted 

\  ru  safety  claims  for  the 


,y  Google 


ri«w  diainlestation   cvgul 
raplicated  bf  a   responal 


The   FQA   appcoved  bi 

back  In  19«3,  bue  thay  i 
exanlnlng  underlying  rei 
peclcion  to  serve  icradi 
•ffecta   produced    in   anij 


.   11/     !«•[•  these  atudlea 

leaccb  antlty?     Do  we  want  to  plac 


tiny  petition  to  sciva   liradlacad  bacon 
I  the  approval   In   196S  after 
I  conjunction  with  a   later  Army 
1.     They   found  significant  adverse 
irradiated  food,   and  major 
deficiencies   In   the  conduct  of   3one  eipeiiments.      These  adverse 
affect*   Included  decreases   In  survivinq  weaned  young  for  animals 
fed  irradiated   food,    and  those  who  ate   food  Boce  highly 
Irradiatad   showed  greater  loaaes  of  surviving  weaned  young.  12/ 


Following  this  setback,   the  Congceaaional  Joint 
Conclttee  on  Kcomlc   Eneigy  held  haaiings  and  requested  that   the 
army  provide   Critical   source  data  on  aninals  fed  irradiated  pork 
To  the  surprise   of  the  connittse.   army   researchers  claimed   chat 

The  only   remaining  government -sponsored  animal  feeding 
iCudlea  are  now  being  administered  by  the  OSDA.     Although   their 
long  awaited   *wholesoBenes3   study*  has  not  been  publically 
released,   we  have   obtained  it.   and  the   findings   are  not 
encouraging. 


,y  Google 


.   t)8U   H 


iltoiing  the  rnainlnq  anlnal 


feadlns  conCiact  bali 
invasClqat*  irtadiati 
Coxicologlcal   atudiai 
labotatoiy  dl«c 
ThaCBAlly  pioca«t< 
chicken,   and  5)    GJ 
cerainacad  pcesati 
The  pioblea  oeucEi 
actrlbuted  to 
about  the  lonq  tei 


In  atudiea 
•chad  111  ad  tecninai 
reduced  foe 
the  highest    Ineidanci 
Hany  ot   the   lesl 
Stat lit leal  analyaes 
gaaaa  fed  gcoup,    and 
In  the  qanti 
lesion  was  i 


by  Baltech  Scii 
I  chickan.  nia 
evaliucad  five 
ol   qcoup)  I    21    PtOIl 


:tonal  and 


I  chicken    (control),    3) 
Cobalt-SO   Irradiated 


en    (contccl) 
irradiated  c 
y  due    to  excessive  sMitallCy   anong    pupa. 
■.zomB  all   diet  groups,    and  the  causa  was 
in   falluia.      Othec  studies   lalse  questions 
ifety  of  gaoaia-lciradlated  chicken.  U/ 

«  fad  teat  dlata  before  birth  to  death  or 
satvival  of  both  aaies  vas  significantly 
gamaa  Irradiated  food,  and  that  group  had 
of  sevaial  tiuMcs  a*Mng  thoaa  analytad. 
ilch  occurred  Infrequently  ( foE  which 
:ould  not  ba  paifoiBed)  weia  found  la  the 
in   inciaased  rate  of  death  anongat   fenalas 


>up  vhlch  could  r 


:   be  linked  t 


Hala  dogs  fed  the  ga^a-li radiated  chicken  diet  tiaci 
ilfieantly  lower  body  weights  through  adulthood  than 
the  frozen  control  diet,  although  the  control  dogs  t 
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conaldarad  obaa*.     The  faaalea  fed  tbe  ga^M-lnadiatad  dlat  had 
qiaatec  t«candity  tb«n  ioqm  on  ochct  di«t*.  U/ 

An  unaxplalned  aignlflcanE   taduetton  In  tlia  prodaction  of 
offapclng   In  culCur««  of  fiult  flla*   [«4[*d  on  ooMU-lrcadiatad 
cblckan  occuiced.     Tbay  tiled  adding  vltamlna  to  the 
gaau-liiadtated  chicken  and  chan9ln9  Che  baaal  BedluB,    but  the 

caaulcln?  dccctaae   in  off>p[ing  of   the  gaana-fed  qroup  peiaisted. 
A  dose   reaponae   pattern  occurred  with  hlgfaec  concenciattons  of 
gaaaa-licadiated  chicken   pcoducing  fexer  otfapcing.   If/ 

Donald  H.    Tbayer,    chief   of   the   food  safety  laboratory  at   the 
Aqrlealtucal  Etaseacch  Sacvtca  of  the  U.S.    Depacnent  of  A^iicul- 
euca,    concludes   that   *t«o  of  the   studies. . .bad  soae  poaaible  ad- 
verse findings  which  will   require  careful   conaidecation  before 
the   piocesa  can  ti*  declared  safe.*  12/ 

IrtadftlBB   and   Che    Stinulation   of   AflflEarln    Production 

According   to  the  Environmental    Protection  Agency's    (EPA) 
carcinogenic   group,    aflatoxin   Is  1000    Ci>c)  nore   potent   a 
carcinogen  than   CDB.      Aflatoiin  occurs    in  nature,    specifically   in 
hunld  areaa  and  tropical  countries   in  fungus  spores  on  grain*  and 
veqetablea.      Its  effects  on  public  health   are  considered 
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sl9)lfle«iit.     Tb«  Food  and  Agilcultut*  and  tba  Korld  Baalth 
OiganliMlonB  at  tb«  nnttad  Hatlons  conaldir  aflatoKln  to  b*  a 
■ajor  contributor   to  llvac  cancar  in  tha  Tbird  Natld. 

According  to  a  raport  of  tha  FAO/HBO,    *nany  yeacs  of 
casaatch  had  nov  tavaalad  a  aufClcltnt  asount  of   facta  about  t 
public  baaltb  problasa  of  aflatoxina,   eapaclally  with  cagacd  t 
tta«i[  aaaoclatlona  witb  llvct  cancer,    to  warrant  control 
■aaauraa. *  JJ/     Incraasad  aflacoxin  pioductlon  follovlng 
irradiation    (100  lilo-rads)    of   funqal  aporaa  found  on  foods  va 
tint  Eapocted   in  1973.   19 


In  a  Bctlea  of  atudiea  piAllatiad  In  1976  and 
[osearcbeta  fioa  tha  Hatlonal  Institute  of  Hutrit: 
Indian  Coancll  on  Magical  'Scaaarch,  It  «aa  found 
irradiation  of  wheat  at  different  dose  levels  up 
abovad  a  do ae-de pendent  susceptibility  to  aflatox; 
and)  (b)  irradiation  aay  enhance  aflatoxlns  by  nui 
■pore  calls  or  by  altering  or  incceaainq  Eatty  ac 
food.  Tb«v  also  found  that,  at  doses  tecosaended 
CftO/HBO/IAU  CoBaitcee.  irradiation  stinulaced  af 
production    In  not   only  wheat   but   also   coin    (31. ti: 


150  KllDtads 
,n  production 
itinq  fungus 


1  nillat 

16C1)  ,  potatoes  (74t) 

and  onion* 

ly,  since 

the  1950s  many  propon 

enta  of  food 

ave  cited 

the  lole  itcadiation 

could  play  1 
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world  ban9*c>   partlcolarly  In  ThUd  Kocld  eaantclaa.     Wl«taxia 
ptodnetlon   la  an  aran  motm  sarioua  problaa  In  hot  and  htstd 
cilaataa  found  In  Kany  !«••  davalopad  naciona. 

irradiation   iotandad  to  aliiinata  ona  food  haiacd  say 
intanaifr  othaia.      Sal»an*lla  atraina   Infaatlng  ofalckan  and  tiab 
can  b«  klllad  with   radiation,    bat  botullaa  atialaa  that  aurTtT* 
bave  Laas  coapatttion  for   groatb.      nie  aota  lealatant  botullaa 
atraina  can  auiciply  apr*   eapidly,   and  alnca  otbar  aieroocqaniaas 
tbat  >ake  apoillng  food  ^all  bad  are  daatroyad  b;  radiation, 
danqaroua   flab  or  cbtckan  could  appear   to  b«  baralaaa.  21/ 

An  axtraaaly  iapoctant  anvironaaatal  aapact  involvaa  tha 
creation  at  naw  or   radiation  raaiatant  bactarla  tbtoagh  food 
tiradiation.     Radiation  realacant  autanta   of  Salaonalla  have  ba«n 
developed  by  repeated  irradtation  under   laboratory  condition*, 
and  radio- real atant  atraina  are  alao  found  in  envlronnenta  Hith 
hiqh  natural  or   artificial    radiation.   23/     A  laport  appearing  in 
1983  notaa  tbat  develocsent  of   radio- laaiatance  by   repeated 
Irradiation   *>igbt  poae  a  aafety  proble«  around  large-acale 
Irradiation  planta."  2J/ 

Tbere  are  alao  aaveral  highly  radiation   realatant  atraina  of 
bacteria  found  naturally.      Hhen  food   irradiation  destroya  other 
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bkctarla.  Ums*  atialna  at*  llkaly  to  lacrais*.     Radiation 
CMlataaca  oC  bactarU  such  aa  afr«WM.M-rp«  f.»e«Hff  oe 
^icropficem   ratHndurana  ■[•  o(  concarn.     Ho  g*Mral  culas  can  ba 
glTan  ainca  tbara   la  no  pradletabla  pattain  of   ladiatlon 
taalataaca.  2k/ 

IRilla  acBi*  bactarla  say  ba  naatial  or  banaficlal  to  boBana, 
vlcuaaa  ai*  cbaiaetaclatlcally  banaful.      Viruaaa  aia  aaallti   tban 
baccatii.   and  ace  aa  paraaitaa  at  tha  callulai  and  aolacular 
lavalB.      Hadlcal  acianc*  la  practically  halpleaa  againat  vital 
Ittfactlona,   which  hava  baan  Implicated  In  recant  n««  diaaaaas 
Ilka  AIDS  and  La^ionnalraa  dlaaaaa.      According  to  Graci  at.    al. 
In   FREseKVATIOK  OP   FOOD  Vt  lOmitNG   RADIATIOHi   22/ 

VlEuaaa  ara  of  apaclal   algnlflcanca   In  cadlatton 
biology   In  loaat  thraa  laapacts: 

1.    Viral    pacho^ens   are    ubiquitous   In  natuia. 
Of   iood-bocne   vliuses  la  erar  praaant  and  bui 
taken     nc-o  dccounc  In  any  food  pcocaaalng. 

!•    Viruses   ar«   hi  a    cula  conaldarably  moce  lei^ 
[adlation  than  alttaar   bacteria  oi   bacteilal 

1.    Viiusea  bave  been  historically  the  focua   of 
sciantlfic  invaatlgation  in  radiation  biology. 
pclBacily  baeauaa  of  thail  extieaa  itructural 

ainpllclty. 

Vlcuaas  nay  survive  foe  aitandad  pacloda  of   tlD*  once 
water,   and  hunanai   aniaali,    oi   insects  aay  act  as   car 

vliuaas  that  occur    in   food  products  are  easily    Inactl 
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coiiTcattoaal  liaat  ptoccaalng.  Bat 
radiation  of  food  la  Mat  llkaly  t 
taaparataraa.  21/ 


ii«t  all  feoda  «ra  cookcdt  and 
ocGor  at  low  ot  fraaslng 


Tba  aallac  tha  call  cba  moia  radiation  caaiatant  It  is,   bat 
laalacanea  aay  vary  by  aa  nicb  aa  can-fold,      IndiactlBltuta 
icradiation  of  vltuaaa  >igtat  produca  potentially  haimtul  autants 
ot  viruaaa.   22/ 

Tba  bBiacda  of  naw  oc  autanc  viiuaaa  and  bactacla  aboald  ba 
addraaaad   la  an  anvlronDancal    lafact  aeataaiant  bafora  fucthai 
food   Ircadlaclon  la  aacbotlied. 

f   tt   iiadiMet)«? 


Tha  Baaltb  and  Sunn  5 

arricea  praaa  release  whlcb  annoonced 

pcopoaad  noH  lagalatlon 

a   cagarding  food  irradiation 

stated: 

. Irradiation  leavaa  no   i 

•aidae  in  food,      tt  does  not 

aake   foo<] 

loactlva,    not  do«*   it  poaa  any   cadloactlvLCy  danqac 

o  tbe 

aoMc.*  2fl/     Ptaauaably, 

tbe  pcaaa  release  did  not  i 

tend  to 

lude  all   lavala  of   food 

irradiation  as   Incapable  of 

roduclnq 

lation   in  food,    ilnca   th 

•  1980  fOft   -Becowanaaeions 

or 

luating  tba   safaty  of   Ir 

radiated  Fooda'   states   tbat 

«  photon 

rgy  of  10  HaV  la  near   tba  ■iniaun  lavel  legulied  to 

ndac. 

aionuclidaa.*  23/     Thua, 

iicadlatad  food  can  baeoaa  r 

dloactlv 

n   tcaatad   In  paitiela  accalaratoca  undat  certain  con 

Itions. 
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Thai*  appaacs  .to  ba  a  thraibold  batvaan  S  and  10  MV  at 
wblch  food  can  ba   randared  radloactlva  fcoa  radiation  pcoeaaalng. 
Utboagfa  tha  Intarnaclonal  Atoalc  Bnaigy  Agancy  In  tbalc  Codas 
latatnatlonal   cIbIb  that  10  MeV  is  Cha  thraihoLd  level,  Giaat 
Britain  doaa  not  agraa  and  ha«  sat  thatt  Halt  at  9  H«V.      Tbe  FDA 
in  thaic  proposed  lala  sat  tha  liait  at  5  HeV  for  i-cay  machinaa 
and  10  Kav  foe  alactcon  accaleiators.   30 


tudlation  can  tM   induced   In  foods  by  blgh  energy  paiticlei 
■blch  B[«  produced  by  llnaai  accalecitoia.      Fhotoneutcon 
raactiona  are  tha  doainant  aource  of    Induced  cadioactivity. 
According  to  B.    L.   Backer.    'The  thiaahold  energy  for   photoneuti 
reactions   is  typically  about  11  NeV  for   II 
dacieaalng  to  about   7  MeV  for  the  heavii 
noticeable   fluctuation  froa  el*K«nt   to  eleaant.  ...'U/       Mien  tbe  ^ 
high  anecgy  pactieles  pcoduced  by  lineat 
atoas  in  the  food,    tbey  can  dislodge  aeuti 
the  atoas.     The  dislodged  nuclei  can  sbool 


Mill  be   SlOtH 


substantial 
ladloact  iv« 
treatment, 
and  becom  sodlua-ll 


id  down  enough  to  be  capturei 
ig  atca  unstable  and  cadloact 
it  are  noca  likely  to  becoae  : 
selt  content,  foe  exaaple  hei 
after  food  irradiation  for  tJ 
Sodiua  or   (alt   In  pork  can  el 


iccelecBtora  strike  the 
the  nuclei  of 
I  aoae  of  tben 

Food*  wich  B  high 
idiOBCtive.       Foods   with 
iBcon,   Bight   be  nore 
:(t  week  folloving 

en  extra  neutron 
:  with  B  half-life 

haiard  for  food 
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bandlac*.      According  Co  on*  itudy,   ■€■•  tiotopaa  iriilcli  can  bccoM* 
actlvacad  by     radiation  trestaant  have  balt-llvaa  aa  long  as  6 
aonttiB   {i.e.  I   aarcoiy) .  32/ 

in  ordar  to  aake  conatiuctioo  of   iiiadlacion  tacllttica  koc* 
•conoaical.    It  haa  been  auggaated  that   food  Irradiators  also  b« 
used  tor  other   purpoaaa,    sach  as   the  aterllliatian  of  aedlcal 

equipnent.       If    aterilizlng  medical   equiEManC   requires    >   capacity 
atxjv*  10   nev,    these    facilities  will  present   s  potential   for 
accidental   overaxpoaure.      The   rate  of   incieaae  for   Induced 
radioactivity  haa  been  studied  becauae   it   is  believed  possible 
that  the  energy  Bight  drift  during  a   routine  food  irradiation 
process  for   at  least   •  traction  of  tb*  tlBe  food   is  eipossd.   33/ 

Freaumably.   the  proposed  food   irradiation  levels  of  lOD.OOO 
cads   for   fruits,    vegetables,    and  grains  would  not  create  any 
substantial   Induced   radiation.     Other  uaes  of  food  irradiation 
being  studied  by  FOK  and  urged  by  equipment   producers  night   raise 


RaiilnlyHf;    PrnHiirtq 

Radiation  processing  of  fooda  causas  chenlcal  changes  in  the 
food.  Ionizing  radiation  Corns  free  radicals,  which  are  unstable 
and  very  reactive  chealcally.  Host  tree  radicals  are  short-lived 
intermediates,    Coming  more  stable  molecules  within  a   few 
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nlnutea.      Tbase  nt^  moleculcB  ace  called   cadlalytlc  pcoducta 
(XF's).      Scientists  ate  debating   the  types  of   cadiolyClc  product 
created.     The  1960   FDA  Report   states  that   'cadlolysl*  data 
available  In  the  scientific  litciatuce  are  Insufficient  to 
coapletely  catalog  the   identity  and  quantity  of  each  RP  formed   1 
any  pactlculac   Itcadiatcd  food...*   34/ 

The  FDK  assessment   concludes  that   acme  fraction  of   Che 
ladiolytic  products  are   unique   to  the   Iccadiated  food,   and  tecna 
then   unique   cadlolytle  products    (ORP's).      The  amount   of   water   in 
a   given  food  affects   the  cadlolytic  products,   and  ladiolysis 
yield!  ace  believed  to   increase   linearly  with  absorbed  doae. 
Thus,    repeated  radiations  would  ba  expected  to  increase  the  toti 
ladiolytic  produces. 

Dr.   Charles  Hercitt  has  prepared  a   report   in  which  he 

that   there  are  no   'unique'   radiolytic  products.   12/ 
FCA   researchers  concluded,    'Certainly  some  DBP's  will   C 
formed  which   are  structurally  atypical  of   parent   food  molecules. 
Such  ORP's  may  be  free   radical   coupling  products  of  liquid  and 
erived   radicals,    forming  various  coupling  compounds, 
nd  cross-linked  products.      The  FDA  states   in   Che   Faderi 

*FDA   does   not   believe    that    a   substance    that    is   a 
omponent   of   food   is  necessarily  nontoxic'     Even   if  no 
e    Identified   in   a    particular    food,    RP'a    formed  might 
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In  a  papat  eiti«4  *Basic  effects  of  iftdlatien  oa  Food 
■attac*  ■-   eiobtacAt  of  Cba  lastlenta  «f  •tofbyalcs  MMd  ttat 
fors«14abr4*  baa  baas  obaacrad  aftai  liradiattoa  of  cacba^dratai 
vhac*  ozr^aa  ■■•  (Eaaaat.     Ba  notad  chat  tba  daagat  oC  pcodsciag 
cytotoxic  aatatAucaa  Ifka  ■alondialdati'da  matmM  to  bo  ali^tly 
bl^oi  la  carbolirdratao.  U/     Pocozid*  foc»atlOB  can  b*  anotbat 
pcoblao,   aad  tbo  bl^»f  cbo  »elotar«  ceatont,  tba  qroatar  ttaa 
paroitd*  foraatioo.  11/     Banxoa*  can  ba   fonad  In  irtadtatod 
baat.      Iriadlatad  aaata  can  also  prodnca  bydiocacbooa.   caibmijla 
tajdalqrdaa  and  kaeoDoal .   aiid  solfu   oKpoDnda    (cacbonrl  aalflda, 
dlaatbrl  dlsBlfida,   dlaaC^l  aalfida,   atbaaa  tblol  and  br*»goo 
■oXtida).  a/     Tboa*  volatlla  pcodacta  can  ba  tracad  alttor  to 
tat  «i  (cotain,  aod  tb«r  "*  raaponatbla  tor  ttao  a^Hotet 
onplaasant  odoca  canaad  by  ladlaclan.     tcoad  pcofMCOd  fcoa 
ircadlaeod  wbaat  float  had  toctoaaad  prcidiao  ia  tba  ciosc  tbac 
caoaad  off-flarora  and  odoca.   «p/ 

•adlatloa  doatcora  vltaolna,  •spoclally  vitMla  X  and  ita 
pcacotaot,   caroteoa.   vltaata  B  ttactioaa,    vitaMla  C,   and  vit^ia 
E.      ladiaelon  doaa  not  atop  oatdatiT*  laactioes  that  laad  to 
rancidity   In  aeat.   potatry  aod  flab,   aot  aBavBatic  [ooctioaa   la 
tboBo  (ooda.  U/ 

SadlattoD  ptocaaatnq  of  poiatooa  for  sproot  inbibltiOD 
taCToaaoa  tba  aanaltlvlty  of  tba  tnbara  to  fuagal  attack  and 
ebatafor*  to  cotting.      tntarnal  biomilnq  can  occot  wieb  oniona 
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•nd  garlic  fti^oscd  Co  cadi, 
and  pe*l  nactoala   in  fiulci 
toaatoaa.      ClCrua  Irulca 
Otmtg*,  and  thay  are  noi< 
apota  on  Che  paallnQt  aftei 
Florida  and  Califocnla 
tbe  cttcua  pcoducts  ba  eic. 


.      Radiation  can  caus«  call  death 
•  paachaa.   cberilea,   grapea,   and 
th«r  aansltive  to  radiation 
y  to  bcuiae  or  to  develop  daiK 
auiant.     Conaequantly,   both  the 
lowers'  aaaociBtion*  asked  tbat 
.uded  from  the   list  of   foods  approved 


for   i 


■  12/ 


III.        gHTTBOmiRllTM.    IMPKfTH 

The   preferred  mode   of   food  Irradiation  by  the  U.S. 
government   is   by  gaama  sources,   principally  cobalt'$0  and 
cealiun-137.      This   is  because   of   the  historic  push  by  the  Acontc 
Energy  Comnisaion,   and  now  the  DOE,   to  find  ways  to  sake  aoney 
out   of   theic   enocmous   volumes    of    radioactive  ut 

The  Doe  la  planning  to  leoae  their  cesiua- 
cents  a  curie  —  while  coBDerctal  supplies  of  t 
Dainly  froa  Canada  ace  selling  for  about  SI. 00  a  curie. 
Moreover.  DOE  Is  offering  to  develop  tianspotcation  cas>:s.  ar 
building  a  major  cesium  irradiator  in  Hlaai  ohicb  will  house 
about  1  to  3  million  curies.  They  are  also  working  to  build 
aobil*  lEcadiators  which  will  travel  through  farm  areas  to 
proooce  food  irradiation  by  demonstrations.  With  the  biggest 
stake   in   food  irradiation,   the  DOE  is  spending  about   $15.6 
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■Ullon  In  FT  1985  dicactly  and  Mvaial  ■illloa  lMIlr*etl.r  t»  f«t 
tbali  ladlMctiv*  «4*t«s  out  into  tha  csMMrcldl  Mctor.  la/" 

DOB  ba«  lapacatad  about  90  alllloo  cntiaa  of  e*sloR~137  and 
has  convvctad  It   Into  a  clocida  (oc>.     Than  tbar  ara 
ancapaolatln^  tbi«  cadlocaalua  tor  as*  in  food  IttadlMion.     All 
of   th«  isdiocaalua  ptaparad  to  data   is  at  tha  Bantocd  PIutonitM 
Hocka   in  Washington  atata.      Bowarai.    OOE  hsa  plans  to  sapatata 
cadioceslun  at   tha  Savannah  Rivat   Plant  naar  Alkan,    South 
Carolina. 


If  ladiolaotapea  ace  ua 
iccadiation,  thaca  will  ba  ■ 
danqaroua  cadioactiva  aateci 
located  near  population  cant 
Foe  axaaplai  a  single  food  1 
have  about  1  to  3  ■llllon  cu 
thcongh-pue  tequiiad  to  main 
coBpanaate  foe  dacay    Icasiun 


:uB  ]iBp  in  tba  iBounts  of 
jvlng  on  tha  higbifayB  and  baing 
Id  aaloc   food  growing  araas. 
ition  facility  la  czpacted  to 
If  cadlocaBlua  is  usad.   tba 
I  unlfoea  anacgy  field  to 
)a*  a  haif-iifa  of  about  30 


yeacs) ,    foi 

the   facility  « 

uld  be 

s  nuch  aa  4S0.0OO  curies 

five  ya.c*. 

In  19S1,    all 

oucces 

ncludin,  th.  goy.cn.ant 

ganarated  o 

nly   94,000   cuci 

■  of  lot 

*-laval   radioactive  waste 
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Anoth«r  problas  aasociAtad  with  i«dloc*«liui  1«  tbse   Ita 
chloiida   torn  ii  solublt   In  watat.     Ttii*  pose*  significant 
pcoblaaa  tot   It*  itacag*.     Thca*   cadlolsotopia  ara  acored  in 
cooling  tanks.      n«]r  ara  vary  tbaraally  bat,    ao  watac  nuat  b* 
thiough  the  cooling  tanks  on  a  eootlnuoua  basia.      If  th«  jackc 
•connd  tba   cadlocaslun  are  defecttra  oc  corcoda,   than  tfaa 
cadloceslun  will   dissolve  and  potentially  contaiDlnate  public 
and/or  offalte  Hatec  supplies. 


Tcanapoctlng  hundreds  of  mllllona 
tadlocesium  or    tadlocobalt 
to  Btatas  and  local  jurlsdlctiona.      So 
local  govetments  have   laposad  bana  or 
cargo  transport   bacauaa  of   the  growing 
govarnaant's   Inability  to  protect 
cargo.  ^/     Tba  Transportation  Departaant,    for  exanp] 
than  ZO   Inspactots   in  the  country   for  all  hazardoua 
sblfBants.      OOS'a   shipping  casks  which  ara  being  devi 
radloeaslun  transport  have  not  been  teated  undaj 
conditions.      Truck  drivers  and  handlers  are  not 
measured  for    radiation  exposure. 


federj 

iiardouB 


Hoped  foi 
istic 
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MtmiB  OP  ORBATIOIU 


aMjUoMtrttw    «Mrr*« 


■Adlo«cti*e  •ODicas  Cot  food  liradiatots  c«ta«  apvcial 
3  tbc  9cnaial  pabltc  and  the  •ml[onB*at.     UiUtk* 
■acbina*  which  can  ba   tmiwd  mt  and  olf  wban  ladiaciaa  la  nacdad, 
ladtoaclive  >oiiroea  like  Cobalt-CO  and  CaaiD>-137  tmlt  9a^aa 
ladiation  ceatiOMeaalj .     Canaequantly,    these   sources  [aqair* 
[Dund  Lbe   clock  sbieldinq  and  surveillance.     Ctitica  of  pioposaja 
:   food  iiiadlation  peine  ant  that  Umm 
:al  baiaids  becanae  £hey  could  be  released 
c  dsa  to  tranaportioq  accldancs  oc  to 
'aidoigbt  duping*  wbeo  their  asefulloess  has  passed. 


riet7  of  accidents  have  already  occntcad  nith  aadieal  or 


•laply  lost.     A  cylinder  of   ladioactivc  ttitiua  fall  of: 
delixecy  truck    in  Knokvillei   Tennessee,    in  tbe 
11/  ft  passerby   cacovarad  a  container   of   iiidiiiB-192  thai 
ick    in   ^OHDey,    California,    in   Hay  of   19S2.    Ij 
n;   part   of   a   cadiograpbic  ca>era  with   Iridii 
th«  back   of  a  tr'jck   in  Oil  Cicy,    Pennsylvania, 
,ckad  It    jp,    thinking  that    it  Has  a  'pluaoing  tool 
•e.      roitunately.   be  discovered  its  t 


f  of  a 

If  19C 

t  fall 

off 

A  cylir 

dar 

91    lal 

H82. 

A 

,■   and 

ra  b«f 

re 

!  opened  it.   12/ 
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Nat  all  loaa«s  have  occurrad  on  th*  higtnraya.      On  NorcBber 
,  1981,   radioactlv*  iodine  being  tianaported  Eron  St.   Loula, 
ci,   to  Boaton,   HABSacIiuaetta,   via  Aaecican  Aidlnea  waa 
llicoveied  alaaing.  U/     Two  cannistera  containing  cadioactlve 
B-19]   Cell  off  of  A  truck  transporting  tbaa  fcon  Jersey 
n  Septenbcr   22,   1980,    tn  what  an  EPA  apokaswooan  deactlb«d 
aoBCvhat   loutine  traffic  accident.*     Bowevec   routine, 
autboilties  veie  initially  unable  to  locate   them,   although  Chey 
were  eventually  found   intact.   13/ 


Febiuacy  6,    1984.      Ttie   j 
ahipDsnt   Eroa  a  Chicago 
Cancel   Institute  in  Fredei 
tbe  oatecial  could  be  ban 
in  clotbing  pockets  m 
five  cbanicala  used  for   gi 
FftOBphoroua-3Z.      The 


ag«[B  dtseoveced  acven  vials  of  liquid  radioi 
wn  across  a  muddy  field  In  Fiiifax  County  on 
patt  of  a  ten  vial 


:  destined  fo] 
Authoi: 


the  National 
ties  Btaeed  that 


[dous   if  handled   Inpioperly  < 


:he  vials  contained 
le  of  D-cell 


The  teen-agecs  iccogniied  the  c 
Buddy  labels,  bo  they  contacted  Tali 
County  policy  Infotaed  the  boy*  that 
repoccs  fron  juvenilca.  Inveatigati 
begin   until  one   of    the   boys'    fathers 


County  police.      The 
Che  police   could  not  act  on 
in  by  the  autbotlties  did  not 
called  the  police,      neither 
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fit*  nor  b*«ltb  officials  acre  abl*  to  Ioc»c«  the  tkza*  t^lladcn 
Mill  BlaalAg  cb«  n*tt  day.  31/     tb*  lAddaMC  illaRnta*  CM 
ptoM*^  o<  alBSio9    :idicict;T<  BBtcriAl:      1)   Mat  It  it's  nsnr 
fo^id?     1}   Ast   U  local   ■..~:ho:i:ie£  ar*  noc  p««p«r»<  to  oofa 
vitb  anc*  radio«cttT*  «Mr9*nci«a7     if  !»•■•  bora  had  aot  baan 
paraiataot,  aot  area  aaven  of   tha  Tlal*  would  h«««  ba«« 
[«co*«rad.  SI/ 

Aaodici   ^ull  boy  ma  not  ao  locky.     Ba  fo^id  a  cobalt-CO 
•oDEC*   in  a  Heiloo  dnap,   and  caciied  tbe  aotuca  hoaa  Nbata  it 
aat  oa  a  AalC  Irradlattnq  hla  onsaapectlDf  tt»iXj.     Tha  o^aarkad 
•oocca  ««aQtoall7  lad  to  tha  daatha  of  tha  ahole  f  ^ulr  ah*  livad 
itf  tAa  booo,    inclading  ■  graoteothar,  a  slstar,  and  «  anttavE.  U/ 


pcoeaaaiag  plant*  and  th«  boapicala  or  taaoaccfa  eacilitlca  wbeca 
tb«r  ara  naad.  Cki  Dec^Uiar  5,  19B1.  foor  gallon  Jaqn  eoataialng 
rsdicacr^TF  tcltlia  laakad  onto  tb«  aldawalk  ootaida  of  tba  John 
■opkina  Boapltal  to  lUryland.  SJ/  Oo  Fabcnarr  2>  1913.  foot 
caaaiateta  of  caaiiB-137  natc  found  daatcoywd  in  a  aarahoaaa  fira 
at  Dooqlaa.  Aiiiona.  Tba  oaalim-13T  mdonbtadly  bacaaa  aitbocna, 
alBoa  tha  flia  also  Inrolvad  vaEiou  cfacnlcal  axploalona.  U/ 

Tba  bait  pablictiad  ptoceisinq  plant  leak  occnrrad  at 
Mwrlcan  Atonica   in  Yncaon,   ArinMa.   obara  an  ovtraged  governor 
ovaoCaally  had  to  send  in  the  national  GoaEd  to  diapoaa  of 
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abandoned  cadioactivt  t 
plant  wa*  on*  of  17,000 
isotope*  in  the  United  5i 
ladloactive  watch  dial] 
dangerouB  nature  of  tc: 
plant  was  located  neat 


u>  In  1979.   3j/     nie  hnerican  Atomic* 

llities   licensed  to  handle  radioactive 

ate*.     The  plant  uaed  tilcluo  Eo  make 

would  glov   in  the  dark.      Despite  the 

a  radioactive   form  of  hydrogen,   the 

a  day  care  center,   a  potato  chip 
tchen  toe   the  Tucson  public  school 


The  plant's  location  meant  that  Che  frequently  leaked 
ritluB  ended  up  In  the  food  served  to  40,000  school  childri 
I  1978  alone  the  plant  admitted  leaking  2S4,000 
ritiun  gas  Into  the  iCmosphere.  Utec  a  sumrpac  of  cevelacidna 
x)ut  American  Atomics  dumping  radioactive  liquids  directly  Into 
le  city  sewer  syates,  food  m  Tuscon's  school  kitchi 
assured  2.S  cises  above  the  permissible  radlati 
idlation  levels   in  plants   and  people  near  Ameri 


i   20   t 


1  EPA  drlnkinc 
!   and  abandon* 


<Uivecnor  Bruce  Babbitt  of  Arizona  described  the  tm 
Atonies  disaster  as  *a  complete  failure  of  regulation, ' 
used  emergency  powers  to  seize  the  abandoned  tritium  ar 
It  for  burial  as  radioactive  waste.  In  addition  to  the 
disposal   costs,   the  taxpayers  had  to  pick  up  the  bills 
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coo  eaaumlamfa  ta  tst,  and  Bcaa  r**idamca  ao*  Caca  ■«  iMCKaamt 
rUk  dC  a*ci>i  !■  tb*  (Dtoxa.  SZ/  »U*  trltlw  U  nvt  M»d  («e 
food  iriadlatloa,  tba  ■■>•  •9*Bci««  c*«pon>iC>:c  toe  =sai[olllaq 
tcitl^  faellltlM  vtll  b*  cftaigad  nitfe  coauolllBg  j  ii-ware* 
food  iEradlatocs.  If  ra^Blatory  [•aavEOas  var*  tao  iaadaqaata  at 
coo  eemstemimi  to  pollca  tba  Mmmtleaa  AtamXem  plaac  ttafsn  It 
bacna  •  aatioaai  acsadai.  vUl  tbay  ptavaat  sladlac  CtaKM  fm 
food  i([«diatoiiT 

FlopooaaCa  of   food  irtadtatloo  axgna  tliac   'tt  caa'C  ^tTT" 
b«[«.*     tb«r  poiac  oat  that  tha  j  m  i    cooteaa    (aitbac  cobBlt-4* 
or  eaal>a-137)    ara  cooeaload  is  toda,    and  caoaot  aacapa  ts  faaaa 
•r  llqalda  «•  tba  ctltl^  at  taacicaa  Atones.     Bat  tba 
ladtoaetlT*  soaccas  aoMt  ba  faataiooad  lata  food  ircadlatiOA 
•qnlCMoat,  and  aaa  of  tb*  plaata  abicb  baadlas  cabait-«o  bas 
alraady  baas  tmoimt^ti  by  eba  diacovacy  of  cobalfc-«tt  on  tba 
(«llt«*d  tiacka  baalda  tba  KaattOD  Pcodncta  plaat  la  rmal 
Hekaraan,  aacrlaod.    In  bacwibac  of  1)U.     Kbaa  aalgbbora  of   tta* 
plaM  dlscoracad  tbat  ebay  livod   io  a  ladloactiva  oalqfatotbood. 
tbajr  ocvnliad  to  b«v«  tba  plant  doaad  dovn.     Raaidobts  laacnad 
tbat  tbar  ai«  allOKad  to  ba  aipoaad  to  twaoty  tlaaa  aota 
fadiatlon  anaoaily  tiom  tba  Oickaccon  plant  tbaa  (to*  a  aacloat 
poaac  taactoi  vadat  catEant  fadacal   ataAdacda. 

Haca^ant  inalda  oqalfaaBC  doaa  not  candaE  faaaa  aoutcoa 
aafa  fioa  fuctbai  accldtota  or  raloaaaa,     Ao  old  cabcac  tbacapy 
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■■chin*  containing  an  •■tlaaead  490  cotlaa  of  Cobalt-eO  In  M>ia 
tban  eooo  Mtcal   pallats  waa  cut  opan  in  Nasleo   in  lata  lfB3. 
Pallata  wfia  aubaaquantly  acattarad  along  roaAt^a  la  JUnlcOi 
•altad  Into  acrap  ataali   oc   ataply  loat.     ael«ne«  aagailna 
dtaciibad  tt)«  accldant  aa  'ptobably  tha  wocat  aplll  of 
ladioactlva  aatatial  avai   In  aoctb  AMilca.*  19/     At  leaat  300 
paopla  lecaivad  algniflcant  doaaa  of  gaaaia  cadlation   langlog  tiom 
1  to  SO   caa,    including  foui   oockais  obo  got  potentially  lethal 
dosea  to  tbo  «hola  body.     Scrap  natal  contaainatad  witb  ttaa 
cobalt-fiO  was  faahionad  into  ataal   support   loda  Coc  conatiuctton, 
candaring  around  30  houaaa   In  Hailco  and  aavacal  soia   In  tha 
Soutbwaat  a.S.   [adloactiva,     Tabla  baaaa  that  war*  abippad  all 
acioaa  tha  Dnltad  Stataa  gave  off  ladiativa  caadlnga  and  bad  to 

Tha   iiiadlBtion  davica  caaponalbla  foi   tbla  havoc  case  fcoa 
tha  Picker  COBpany  of  Cleveland    (now  owned  by  Advanced  Medical 
Syatesa)    which  was  sold  to  tha  Natbodlat  Soapltal  In  Lubbock, 
Taiaa.      Bacausa   thin  aodal  aC   cancer   therapy  aquiiaant  developed 
■echanical  and  sciuctuial   problens.    the  copany  had  a  policy   of 
not   [«fucbishlng   it.     Although   the  conpany  would  have   leaoved  the 
source,    sent   it  to  a  low-level  radiation  diuip.   and  aciappad 
non- radioactive  parts  for  a  fee  which  beglna  at   $2,000.    the  na- 
chine  was  sold  to  a  Heilcen  clinic  through  an  i-cay  equlpaent 
COBpany.     The  Bachine  waa  novae  used,    and  eventually  it  ended  up 
on  a  pick  up  truck,   where   It  was  cut  open  enroute  to  a  junk- 
yard .    53/ 
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tba  radiation  coat^laatxoa  «as  aeelAiKallr  ilmemwmtmi  «kM 
a  track  'catryiaf  aapfoct  roda  aaBafaetDEad  fi^  «f  al 
concaatoaccd  vltb  aatal  fia  tba  JiBhyazd  aat  aCf  aa  ataiB  aa  a 
BBlqac  radiation  anaar  at  tba  Lon  Uaoa  btioaal  LabacaUrr  ia 
■aa  Razleo.     trantBallr,  iMrtcsa  odidals  tracad  tka  Oofealt-CI 
ta  tka  alla^adlf  acolan  cancar  tbaracr  aacUA*.     daa*-^  aCfacta 
vara  far  frca  adaqnata,   alnoa  a  *bot*  pick-np  tr«Ek,    left  farftad 
on  tba  otkar  aida  of  cba  Uo  Cranda  £e^  B1  Mao,  tk^a,    atill 
Clipped  6i*9er  coDncara  at  ■  dlatanca  of  300  yarda  actoaa  tba 
■atat.    aOTaral  aaaka  aftat  tba  problca  ma  CKst  discoavrad.  St/ 
A  ataUar  kiad  of  an  accldant  «lth  food  iriadlatioa  ji— i    aoorca 
aqDigaaot  coold  load  to  alailar  eanaaquaneaa  aad  iiiikaEaaad 
oontaalaation  elut   la  dtfficmt  or   lapaaalbl*  to  elaan  op.     Ibo 
tact  Chat  tba  cancec   tbarapy  aactiia*  anffatad  trcM  *aacbBiiical 
and  atrocttual   problaaa*  £1/  aa^qaata  that  food  irradiatioa 
aqolgaaat  al^t  alao  eaffec  froa  aodi  problaaa.     lb*  canear 
Cbacanr  aacblna  «aa  aptaraotly  aold  witbovt   raqsiring  an  nltiaata 
dlapoaal   plan,   and  payaaQt  foe   cbc  plan,  aa  part  of  tb*  patcbaa* 
prica.     Borikr  catrola  beb  not  aquipped  with  radiation  aanaora, 
•o  aaar  radioactive  ablpMnta  of  contaalnated  ateal  entetad  tbla 
coaatry  bafoie   tbc  accident  «■■  dlaco^arad.     Bot  all  of   tba 
alsalnq  cobalt-CO  ma  racovarad,   and  aany  of  tboae  aipoaad  to 
radiation  did  not   cacaivc  proper  aedlcal  car*. 

Socb  accidtnta  arc  not  eonfinad  to  foi«i9>  conntriaa  A 
fooBdrr   in  AuDorn,    Raw  Tork.    dllcoTarcd  that  tha  iiei>  aoltea  ataal 
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coalnq  out   of   Ita  lucnac*  vaa  cadio«ctl«*   in  Pabroary  of  IMS.     A 
Ma*  loik  BaalCb  Oapactaant  InTaatigation  coocladad  that  about  25 
cuiiaa  ot   cobalt-SO  had  baan   includad  In  tba  aciap  for  aalclog. 
HO  ona  loacnad  wbara  tba  cobalt-tio  cam*  tcom,   but  tbanica  to 
Horkara  wbo  diacovaiad  •naathing  acong  with  a  ataal  tbicknaaa 
gauga  tbat   lad  to  tba  dlacovaty  of  tba  radioactive  aateclal,   nona 
ot  tba  contaalnatad  aatal   latt   tba  plant,   a/ 


nt«  pioblon*  citad  above  did  not  occur  at 
plants,    but  at  sites  with  by-product  mateciala 
cadioactiva  laotopes.      Batveen  January  I  and  Dtcaabac  it  19S3i 
the  Nuclaac  Hagulatoty  COBBlasion    (HtiC)    took  aacali 
enfaieaaent  action  aqainat  by-pioduct  llcensea  In  2S  caaaa  due  to 
secloua  vloiationa  ot   license   cequiceaenta.   a/     A  50  Millicucle 
caaiuB-13T  souces  was  lost  oi   stolen  froa  a  hospl 
cesiaa-137   toaccea  weie   left   in   unlocked  abtelds  i 
caits  at  the  aaaa  hoapital.      Badloactiira  trasb  waa  . 
sanitary  landfill  by  another  hospital.     Tba  dRC  att 
problms  requiring  enfoiceoent  action  to  three  coBa< 


read  and  understand  the  conditiar 


2}    Fiiluie  to  train  esiployeea   in  the  condltiona  of  the 

licenaedi    including  the   radietion  safety  pioceduies   the 
are   incorporated   into  the  license. 

3)    Failure  to  control  operations  including  failure  of 
licenae  enployeea   to  follow  approved  radiation  safety 
procedures. 
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If  llcanae  holdara'    staff  don't  rud  th«  licanMa  oi  fait  to 
ttalD  aaployaas  in  facllltlas  bandllaq  ralatinty  laall  aaoimtB 
of  radloactlv*  souicas,  will  lacgai  faclllciaa  n«otsMrllr  >>• 
opacatad  In  a  aafai  >aniiai7 

Tfaa  accidant   potential  of  latqa-acala   icradiatoca  aca  not 
Inaiqnlficant.     A  aajoc  exploalon  at  a  grain  elavatoc  adjacant  to 
an  iiiadiator  could  cauaa  ■  biaacb  In  the  contaliaant  of  an 
Iciadlator.      Fraquantly.   gcsin  •laratoii  auffac  eiploalona  and 


Food  piocaaaing  facilities  can  be  axpacted  to  sttcact 
patnlclDUB  little  creatures  like  eackioachas.     Cockioadie*  can, 
ptoKida   an  additional   nachanlaB  of   tranapoirting  radioactive 
Batarlais.    according  to  a   lapoct   in  tbe  DeceBbac.1983    Issue  of 
tbe  Haalfh   PhyiiifTn  .TniirTml.      Autbar  Harold  HazcuB   reported  tbat 
over  a  peciad  of   several  years  safety  surveys  of  reseaicti  labs  at 
the  Albeit  einstein  Collage  of  Hedlclne  of  Yesbiva  Dntversity   in 
the  Beam,    Hew  York,    revealed   radioactive  cockroacbea.      In  tbe 
spring  of  19S3.    lab  Horkers  discovered  coach   excreta  with  a  counl 
rate  of  250,000  cmp.      Several  hours  later  an  adult   roach  which 
eaitted  300.000  cpa  was  captured.   £2/      (Releaae   rates  of   SOO  cpa 
are  allowed   in  the  nuclear   Industry.) 

Answers  to  troubling  questions  will   not  be    reassuring   if 
they  are  based  upon  what  has  happened  In  the  past.      Can  the 
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■ouicva  b*  lott?  Can  th*  souicaa  b*  laleaiad  accidentally?  Mill 
bandlaii  naat  tbe  required  blqh  atandcrda  of  care?  will  aouccea 
be  the  subject  of  aidnlght  dunplng? 


n   (HRC)    staff  considers 
adlatlon  Industry   the  noat 

.      In  1977   a  woiKst   at 
ly  aecidantally  openad  th«  dooi 
rce  was  exposed.   teceiTtn?  a 


Die  Riicltai  Regulatory  Coi 
occupational  eipoauies   In  the 
dangerous   in  the   'by-product*  I 
Radiation  Technology   in  H^  Jei 
to  tht   radiation  chanber  when  i 
22]   ten  dose.     This  exposure  li 
serious  health  danag*.      The   incident  Has  directly  caused  by  tbe 
nanagenent  decision  to  allow   tbe  source   to  be   raised  with 
inopsiative  Interlock  and   aafety   devices.    In  violation   of  license 
requirenents.   SS/ 

In  court  litigation  between  Radiation  Technology,  headed  by 
Dr.   Hartln  Kelt,   and  the  HRC,   a  variety  of   violations  of  ttRC 
regulations  were  recited.      Fool  water   becane  radioactive  when  a 
pencil  containing   cabalt-60  developed  a  loosened  andeap, 
(Fresiaably  a   similar  accident  could  occur   in  a  food  irradiator.) 

Radioactive  materials  were   illegally  placed  in  a  dunpster 
for  disposal   as  nonradioactive   garbage.      Access  baiciecs  were  not 
set  up  to  prevent   accidental   entry   into  high   radiation  areas,   and 
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radiation  arcaf  w«ca  noC  propvcly  poatad.   £2/     Badtatlon 
Taehnoloqy  la  ceiponiibl*  for  a  batatdoa*  wast*  alta  In  KeckMiay, 
Haw  Jaiaay,    and  la  on  EPA' •  Snpacfund  Hat.   £fl/ 

mc  cacoida  reveal   alailac  probleaa  at  other  placas. 
Radlogiapheca  at  a   flald  *ite  unauccaaaf ully  attiMptad  to 
retclcv*  a  dlaconnectad  47  curies  l(ldlu>-192  aoutca  tioa  tlia 
[sdioqrapble  device  guide  tuba.     They  called  in  a  conaultant   ttem 
tbe  bone  office  wbo  cane  out  and  failed  to  start  vltb  a   cadlation 
sucvay.      He   shook  tbe  guide   tube,    disconnected  the  device,    and 
catcieved  Ehe  source.      In  the  process,   he  90t  an  eatlnatad 
■asslve   cadlation  doae  to  the   finger  and  thumb  of  between  S50  and 
1100   cnu. 

Vt.        fPERAL    BBCimWIRT    CAMCtTV 
llor><ir    Binniiur« 

OS&A  standards  would  apply  to  worker  exposure  to  rsdlation 
at  electron  bean  or  x-ray  bean  food  irradiation  facilities  (19 
CFR  1910. 9S)  .  These  sEandarda  are  slailar  to  those  that  would 
apply  to  gasoa  source  equlpnent  regulated  by  tbe  HSC.  (10  CPR 
Part  201  Unfortunately,  OSBA  doe*  not  appear  to  posses*  adequate 
radiation  aonitorlng  equlpnent  oc  personnel  to  pecfora  frequent 
safety  inspections.  Annual  exposures  Units  for  workers  should 
not  exceed  5  reus,  nie  whole  body  dose  expected  to  be  letbal  to 
half  those   so  exposed  lies   soaewhere  between  300  and  BOO   ren. 
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Tba  proposed  [agulitloni  ulll  alloH  food  axpoiuos  up  to  100,000 
iaa«,   so  tb*  potential  foi  ovacaxposur*  la  obvlou*. 

An  mtc  oCfictal  vlalttng  an  Irradiation  facility   in  anotbac 
country  narcovly  aacapad  an  oraiaxposura.     tba  aquifsant  had  « 
light  which  vould  indicate  when   It  waa  optratlng.      Since  no 
opaiatoi  waa  pceaent  and  tba  light  waa  not  on,   ha  wa*   uigad  to 
calta  a  took   inatda.      Naraally  cautloua,    the  official   tequaated 
prior  aonttoElng  before  entry.     Mhen  tbay  returned  with  the 
■onltoilng  equi[Bant,    they  found  the  opeiatar    [aplaclng  the  light 
bulb  which  would  have  warned  thca  that  the  equlpMne  waa  actually 
generating  radiation.     The  perfection  asauaed   In  tbaorf  doea  not 
alwaya  natch  tba  reality  of  equiEsant  biealcdoiina  and  hisan 

jUctiinit   Sourgpf 

Hhlle  the  Ft»'a  National  Center   for  Devicea  and  Radiological 
Health  seta   reporting  requirements  for   the  manufactuceis  of 
products  which  are   Intended   to  produce    x-ir radiation,    machines 
which  generate  electrons  are  not  specifically  Hated   In  the 
regulations    (21  CFB  Part  1002).      (Aia  election  generators 
included  in   the   x-iay  definition   In  practice  or  covered  under 
other    Eegulationa?)     Tbaae   regulations  address  standards   for   the 
original   aale  of  equiinent.     They  do  not  provide   for   regular 
Inapectlon  of   such  equlpaenc.    or   for   ra-avaluation  of   the 
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•qolEBCBC  if  tt   La  aorad  oc  [asold.      It  accidBBCal  lattaUwt 
occoccaacaa  are  brtn^t  te  tba  atUBCtcM  of  tka  — afal  I  ■■■ . 
ebc7  Boac  be  reported  eo  m.     Tbe  eqiilpBeac  ovaaca  da  aeC  in 
to  bare  an^  oUljatios  to  ceporc  acddental  radtatloa  occ^reac 

«•  caa  laafiae  sttoatiooa  ia  vhicb  egnlf—t  otnM*  BaMM  te 
Eelactaat  to  report  acddeata  for  fear  of  bad  poUicm  ot 

liability   (or  d 


T&e  re^olatioca  addresa  special   ceqaireaenta  for  proAccea 
tibieti  Bight  dltplay  agin^  effect!,    bot   cbcf  do  aot  aa^qeat  aof 
provtatani  abicti  wanlit  require  ratireaent  of  sach  eqoi^eat  HtaaD 
it!  oaeCol   life  baa  eapiced.      Raniif actnrec*  and  dealers  are  onlf 
raqaircd  co  preearrc  records  for  5  yeara,   altboaqb  tt  i*  ^nite 
pEOOable  ebat  eipenaive  food  irradiation  ((iaipBeitt  vill  be 
expected   to   laat   longer    tban  5  ycaci  aad   tiiat   cqaiiaeBC    failures 
Bigbt  oat  be  apparent  befatc  five  yeara. 

■  IniauM    :j^*1«    nf    Trjtnit^ 

n»   ta  not  pcopoaibq  aay  ceqoit^Mnt   that  equiEBVit 
opecatori  poaaeaa  even  Biniaai   training  ta   'tadiation  health 
^ysici.    dostaetiy,   worker  safety,    aad  ptopat   EecDtd  keepisf.  * 
We  consider   ttiia  Catlore  Co  set   at   least  ainiaia  ccataiaq 
criteria  totally   trreapoasibla.     Mchin*  sources  of  electron 
teama  or    i-caya  Deed  biqbly  trained  operators,  and  operators  lor 
all    food  irradiation  equl[Befit  Bust   be   Utotrledegable  about  these 


„GoogIe 


iBiocB   if  thay  «t«  to  anauc*  tha  safety  of  Cha  workplace   and  t 
food  product.     Under   the  piopaaed  ccqulatlons,   a  Spantib-spaali 
irint  HOckar  could  legally  be  placed  in  cbacge  of  food 
radiation  aquiiaent  witb  English   Inatructlona.     NhiJ 
:   laplylng  tbat   food  pcoceasors  will   be   so   ircaspont 
n  it   ta  vital  tbat  federal   regulations  do  not  encoi 
Liceaponslbility  by   ignoring  the  obvious   need  to  cequi 
of   personnel.      After  all,   aspects  of  the  Thiee  Mile   It 
ant   in  1979  were  attcibuted  to   Inadequate  opecatc 
ernore,    the   NHC  has   juat    noted   that    Che    ■failuce 
enployees   in  the  condition*  of   the   license,    including  t 
tion  safety  procedures"   led  to  enforceoent  actions 
cadiograptiy  and  nedical   lie 


*lt>i-n»titfea  To   Irradiation 


oxygen  dcpi 
used   succc! 


If  fruits  and  gj 
on  alone  for  soae  fooi^s.  i 
aafully  Co  fumigate  stored  grain 
.  two  years  and  has  been  used  effi 
Che  early  1970s.  Car'bon  dioiidi 
ige  bins,  displacing  the  oxygen  wl 
The   grain  nust   be  held  in  thi 

jsent   is   apparently  an  econoa. 


radiation  for   insect 
light   be  acconplished  by 


:hc    O.S.A. 


C02   s 
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■  ;ac4  a^f:*^-!*,   suit  a  ^sccss.   Z'    7c»ii -mti*  «^ 


7oo4  LCi«A:.aC!ec  :«  •  jcooas  w^^  ^m   ^lan  £kB  food  « 
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Ch*  food.     Mhen  Conqccaa   (•qulod  th«  laballn^'of   litadlat«d 
foods.   It  waa  mora  conctrnad  with  Inforning  th*  public  than 
aclcntlfic  Bceucacy  in  wording,     whathac  ic'a  an  addltlv*  or  a 
proeeaa,   the  fact  tbat  food  waa  trradiatad  ahould  ba  cQUunicatad 
to  tb*  public. 


t  othar  food  procaaaes  which  reqi 
itlon  of  allk.  The  lab*]  la  lequj 
It    readily  obvious  to   th«   conaunai 


kept  in  the  freezer  lectlon  of  the  gcocaiy  s 
can  datetaine  that  the  food  la  fEoien.  Tba 
■ill  not  be  avidant  froB  storage  aita  at  the 
consuaec  haa  a  (Ighc  to  know  how  food  baing  put 
tiaatad.  The  existing  labeling  cequlceaent 
to  determine  how  food  haa  been  pteeecved.  ju 
requlieoenEE  enable  consunecs  to  detecnine  w 
Bdditlvea  ace  placed  in  food.  He  oppose  the 
alislnate  consisoci   labeling  Coi   triadlatcd  foods. 


re  labeling,   such 
sd  bacauB*  that 
Food a  which  havt 


Che 


The  PDA  haa  echoed  t 
111    falsely  th 
labeled.      If  there  are 


idiatlon  Induatcy  argument  tha 
>  food  la  radioactive  if  the  t 
neis  who  ait  confused  oc 


linfocsed,   keeping  a   food  process  secie 
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K  9^n  kDsTccs  ccBlJ  coocciTatlj   BCCM.     Mat  cce 
feed  yuj  «it±  fO's  £avc  airti   t^a  pcAlic  cadis 


t   -.M-»'r^      l£   :k  =t«  ;«tiirm«i»U^Sj   oC  m  :e  ici 
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Eiflc  aipacts  ■!•  pialainq  food  Iccadlatlon  Hhila 
cionlnq  it.     An   International  Atoalc  Energy  Aganey 
la  cited  by  the  PDA  regarding  food  safety  and 
[•coBMndlng  no  labeling,     Tbm  nandata  oC  cha  IAEA  is  the 
pcoaujtion  of  radiation  technology,    not  tbe  protection  of   the 
environnent  or  the  ptoaotion  of   public  baalch.      Conauneca  have 
the  tight  to  detecBlne  which  experts  they  trust   regarding  the 
safety  of   Iriadiated  foods. 

nit   FDA  Should  not   dlSBls*  the  Congressional  aandate  to 
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Coalia-137  La  cocaldarcd  Jukccoui  foe  JOD  yean. 


UtIbi  cijaua.     k  sara  7T  alcrocuclia  <•  alcTO  curie  ia  sua  all-Uascb  of  a 
aria)   at  Insaactd  caaluB-lJT  njj.  raaulc  ia  I  doa*  co  tUa  obola  l»dT  af  10  nd* 
la  cb*  flnt  7*Br.  S     (l  doaa  of  lOr  u  ntu  cha  -Iciaa  allmil  tor  •erkan  aad. 
2S  clBaa  tba  dOM  allomd  (at  iba  laaarKl  pukUc  ttrm  tlw  iwlaar  fiMl  cTda.) 

RadloactLva  laocopaa  caa  [loaeaacnia  la  cha  food  chau.     Caalua-UT  la 
cbaalcallT  -ilMllar  zo  pocaaaiua  and  vlll  jpraad  ctiraughauc  zti^  loft  cisauoa  of 
Lba  ^Kidlai   of  fiah,  Tild  -uid  daaaatic:  anloalj     and   himana        AnlnalA   aad   paopla 

Ukalj  CO  lodi*  la  ■aaela,  tlw  *fl«*s,  tbo  U*ac  or  otD*r  pirti  of  chi  tiadT     7 
capaul-ca.     ADOCbar  M.i  ■llllos 


1'  Ihtatara  Vmi  fallatlata  QlctlaaaTT,  pp.l«3  (  X8  (MTT). 

Z  V.  ttodlae.  ttadlsaecln  CoataBtiiatlea.   Hi  <I«71). 

3  lUd. 

*  J.  ScallHB  i  I.  Daw.  Uoik  la  DaBiacmia  ca  Tour  Oaalcll,    1*7  (1973). 

3  ?.  ttodlaa.  Of.  dc.  I  at  161. 

6  Ibid,  at  Sft-lf. 

7  IMd.  at  1M-I«9. 
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DMT  Hi**  Tuckar, 

Mt  ipolotlta  for  tb«  dtUj'  in  raplylag  la  your  li 


I  un  afraid  jou  ma;  pcrhapa  bMvm  mlaunderalood  Dr  WtU*>  cominaDt  raftrdiiif 
aa  Expert  CammiRca  Raport  on  tba  Indian  tcudj  joa  quota  is  your  latter. 
N-o  ancb  raport  azliU.  but  Ihara  la  a  raport  by  Ibe  19K'.  Joint  f  AO/USA/WBO 
-'  .  Expart  Commltta*  on  Food  Irradiation.-  on  tba  aalaty  ol  Irradlatad  nbaat  amoof  - 
,     -    .^-!,  otbarJrndlBtad  tooda  and  by  tlu  1980  Joint  Hipart  Commlttaa  on  Pood  Im-- 

''  '  diallon  which  (It*  foU  tozlcologlcal  clairanca'  to  tba  procaaa  at  food  Irradlatioa- 

up  to  an  a*(ra.g»'  nt^lmum  ibiorbad  do*a  of  1  Maiarad  >  In  theaa  dacialoni      - 
.     tb*  Ejipart  Coaunlllaai  did  take  inlo'conaidaratloa  all  arailabla  data  lacludiaf 
tbot*  or  BbaaJcaram  and  S«d«alTan 

On*  of  tha  raaiona  tor  Iba  Expart  Committae  oot  lo  coDald*r  Ch«  atudy  ralavant 
'.. .  w»a  lb*  curlouB  abianc*  of  any  polyploidy  in  tba  control  ehildran  althoufh  tbara 

'f  '  -la  a' wall- known  Ihcldanca'of  tbli  finding  up  to  4%  in  tba  £*Q*ral  popuUtlOEL"*  ^■^''^ 

.'.  *    "^'lo  tiod"proc*MlnBpr*cU. 
-   .',  hu  ii*v*r  b**n  carrlad  oi 
.   .     ~  aoa*  rtlivBDt  papara  but 
-  -    .-claim' or' dlaclalm  •Imilar  flndlngi  in  animal  azparlm*ni*..  Overiill  ihoaa  atui 
,  '-'i-       wWcSbaV*  baan  carrlad  out  aailafao tori ly  itao*  aa  awidanca  to  aupporlai^ 
%  .  ,-    niiH>g«nic  pr  ehromaaomal  affacia  of  irradlatad  wbamt.  fraahly  traatad  or  no 

■■.'^■-..  r,l»i">'j^'.»lll,flnd  thaka  commanta.TuafuU-:^:   -.•.,'.. 
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Daar  Dr  Tuektr. 


rh«nk  you  for  your  l«tt«r  drawlnfl  our  Kttmctoli  to 
■ova  r«ni«rli«  •bout  th«  BClontlfic  integrity  "ith  r«3«rd  to 
•  tudy  on  Icrafilated  -he«t  In  undernournhed  chlldrep,  which 
you  hLva  Bdd^flHad  to  Dr  Bhaakaram  of  our  inscltutF. 
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iitaSllshad  iSe  Rifely  of  lrr»di.at«d  wt-eer  because  of 
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£lai  vt:»  done  with     rradicad  uhaat  vhicSi  uta  atorsd 
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^oal-ihy  veil  ^ouriihe^  -TT^'.z-irr ^      -^-Irfeit  II!  toxic   affast  iTi 
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rou  uvlaa  of  chlcku  aut,   Iduelfi^  u  K,  IT,  CIH,  a^  ELE, 
Aloof  with  naiativ*  and  poalelTa  esattala,  mra  vraluaead  for  ■icasanlc 
actlTlCT  a^leylai  OratOBhlli  a«lM»og««ft  la  ebs  lax-Uokad  cacaaalT* 
laclMl  taae.     Tba  four  la^laa  of  ehlekan  aaac  uara  dataratnad  eo  ba 
DOD-sucaianle  In  tha  caac.      Tha -poilclTa  eoacrol  coacalalnt  100  p^  crlm 
(l,3-<llbc()Bapiap7l)?luaphac*  giva  a  ilgnlflcanc  poalclva  caapooaa  In  Iba 
caat. 

laducad  ptoducdon  of  afffpTln(  la  cultural  raacad  oo  Irrsdlacad 
chlekao  uaa  obiarvad.     1  doaa  raiponsa  affacc  waa  ptoduead  Hltti  guna 
Irradlacad  «ad  froiaD  eonciol  chlckan  saae.     Sotaal  productloa  of 
offaprlni  could  hoc  ba  affactad  by  ehaalias  zb»  baaal  ladlua,  addlat 
vlEaalna,  or  ualag  a  dlffarml  Isc  of  (aaoa  Irradlatad  cUekao  aaac. 
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Th>  taiulti  ir*  BhouD  ia  Tibl.t  10*  (page  40  >  and  (ummarliad  Id 
labia  10b  (pajc  All-   The  addition  of  tha  vlcsnla  lupptaBaDC  froa  Bio- 
Sarv,  lac.  ac  1.31  coBceatratiao  did  nac  luccaaaa  cha  numbar  of  offaprlsi 
produead  la  culcuraa  eoasalDlat  gaou  Irradlacad  or  froian  codctsI 
ehlekaa  oaac.   Bouavar,  tha  addlcloo  ol   cha  vlcanla  supplanaac  rcducad 
Kirtalltr  o(  tha  paiecc  Droaoohlla  In  cha  nagatlva  coacrol  and  In  boch 
tha  Ccozin  and  gusia  irradiacad  chicken  diet  groupi. 


Baaad  on  tba  data  l 
following  concluilaoB  ar 


t  natc  gachatad  In  ? 
uacrantcd . 


(  ctila  itudy  cha 


The  production  of  Drogophlla  offiprlnt  in  culcuras  eontalnlnt 

coQCalnlDg  (;aicn  coacrol  chicken  aaac  ol  la  thoaa  wlcbouC 
chicken.   The  above  findings  vera  cacslicenc  in  the  tuo  pio- 
ductlon  loci  of  gamu  ircadiaced  chicken  chat  uere 


baaal  nedlun. 


clon  of  Ptoaophila  offapring 
r  by  adding  a  vlcanln 


culture 


containing  gamma  liradiaced  and  frozen  control  chic 
The  highar  the  concantiatlon  of  chicken  meat  in  ch< 
fever  offspring  that  uara  produced.   The  greatest  effect 
oecurrad  in  cha  sadla  coacslning  gsimiii  ircadiaced  chicken. 
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Docktt*  Kuiasariant   Erancn    (BFF-334) 
rood  ttii  Dcug  Adolniitntion 
ROOB  «-«:,    5«00  Flihaci  Lam 
Mclivlll*,   RD  2DIS7 


cormMnc  period  tot 


iHacj   h*»  not   b»n   adaquataly  addcaatad  Oy  a^tCac 
at  Radiation  lactinology.    Inc.      RTI '■  Food  Additiv* 
(«M  3T8S1    atacaa  that   -ebanqaa  in  OHA  (froa  iccadia 
will  induca  OHk   rapiif   MchAAisna  lo  nany  mitationa 
only  b*  taaporacy.'     ^4*  Z       Ttiia   ia  niilaading  ic 
Icradiatian  of    fooda    stmulatai   p  oduction   of  DBiatdoua 
cbamleala   lucM  ai  atlacoitns  and  vac  ens  i  ta-radieal 
coapgnda.     ealying   on  ona  r*p«ir  :q  cauntarac;'  tn« 
of   licadiation   ij    faliacioui        The  aadendun  to  ilii. 
ay  Haucy  sllvacaan   (Au;.    16,    ISES)    ineludai  ioim  Mai,e 
aeianca  on  tha  Siolofietl  •fftctt  of  ::«a-:adLi:al>. 

-  Mcauaa  congiaaa  haa  tiaao   in  racau  during  :n* 
■ajoricy   of  tha   eonoant   paciod,    it   haa  not   oaan  poiiibl*   :□ 
Aiva  sufficlant  dabata  and   invaatiqacion   of   tfla  coniaquancai 


iibly  kill   ::i. 


-  Radiation  Tachnology,  :nc.  ii  on  :n*  f.-gnly  ■• 
lii:  ol  conipaniaa  Known  ai  sup*:;und  naitrdoui  -asta 
A  coapany  tbac  ■ai,ntB:ina  a  toxic  naata  dunp  and  nai  = 
finad  by  bocn  :tit  NRC  and  :h*  acata  o!  Haw  Ja:iay  :a: 
violaeionj  o;  tnait  opacating  p«cbi:  should  not  Ba  an 
witii  cttt  laCaty  of  ouc  food  is««  ancloaad. ) . 


„GoogIe 


-  :::»dL.i 

or,  wi:: 

rvt:v«   -.1,*  ■_[ 

-..'.[  o:-.*;iOi,.t 

fcs  ;:,s: 

h.      il.d  or:   rn» 

pt«wiou 
•tiling  > 

■Pprov»l  of 

£   S.n£oid  .-.i; 
M.y   9,    1994,    p 
pr»s»nt»ii  oy   P 

t:.di.tion  or 
tion   of   th«   t 
.]or    tl.ficitn 

■c   Dttoc.   en* 

-T.:.   to  ]uit 

comrien  on  dqt 
for    iccidution 

vid«nc« 
i;y 

-   Fin»lly. 

th*  [>«p* 

j...,^=!„,.= 

"^idt:.:r'' 

b* 

consid^c^d.      B* 
ochnolooy  viH 

lllvVl^ 

•p»rtm«Bt  of  " 
impr»»iion   w 

n.rgy  pronot. 

=ru 

r»«ponaibili:y  to  ptot«et   out    food 
a  mixaiva   Buildup  of   nuelaic    xscliei 


^nvolvid  w{ 
cnosi  «g.nc 

prodicij  cr 

h   thB   proceclion  of  our    food   a 
■1  wfiicn  build  nu=l»«r  w«»pon» 

',    th«   rOA  snoiild   inwe«ti9«t« 
ntco;i«d   itudm   «nd  not   ra«rtl 
n«   «»pons   iMnufec^ucBrs   to    -u 

rii!>M:»t.»ip"th. 

/iiJ-ii^^ 


„GoogIe 


Coalition  for  Altemalivea  in  Nutrition  and  Healthcare.  Inc. 


PO.  Bon  B-12 


iiiUKt^  oi  lUhtte  J.  F 
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luuU  [<j  jml  umtiotiOir    I«a  tWnrM  HiKOnl  bn  MiafuK  rtdnicii^^  Inc., 
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i^'Vunwii  nr    f  i<  % uOtiMt  t^nlCi^  lidiaUai TwlHD&iw't  rtnc  ttaMaiif  I 
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ir  rrj  Jill  ffiTJnfirm  ftr  onMiitM 
Air  Alt  iRjHBUai  te  ofe  foU  oj  tfe  fiMic  Imtuigt- «  ocnil.   'I 


(hgndiiq  Ac  UiiIlu  tB  KftBU  w^fV  i^  f«<  iiaaliaaim  paeutiiis,  iv  *i(Ui« 
'    (1  lAif  oiCy  'S  Utidifi  iwMiid  A  hwdU  iBti4t  ail  lU  On  umuibi;  M  aBw 
Mtmutd  «  bt  dtfuiinC-r   (MgoaUy  Ml  ii— wiiml  tUiu  mt.  ^lOtHlUl 
etllatmiteimxteMK^tpMitUkvtotulim,  (47  >au  vfwtBf ««  H  kmi 
nBt  catigniai  -  «rf  aiC!!  i  wanal  A  wnntf  u(c^    nit  (Bso  aoAn  qiiu<i» 

lAdcur   rid  intrwif  fm  ^fmii  fn  ■  tVjnUMf  rrf  llriflft  t  llwm  fTMltHI 
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5tUt  rwAn  tuUttOu   ftw  w  a  (sCitiam  fn  OS  ^CMUittiM  pucut  <:£i(i  «tf  UtIAv  lot  Ik 
4ViJMdr    I*  a  Utta  lUtf  JUy  ».  lUS  fa  Uittim  TtOnitt^  Ut.  tB^BU.-  f.&I.S.,  JA  AuidM 
ItMte  nu  tttOli    MtOuM,  Ac  RM  ^  wvtatf  t«  SMWit  Wibttn  A)  antJilM  laid  iimiMtai  m 
aUUliM,  IttUM^MdBQCanrtawHMiE'omr'ttiiiagt'  U(fii«  wqnJuant  m  th  gKmik 
ant  a»  'aUUbit'  auU  iWy  bt  oMUuidimlikiiM  A>  «k  imocu  otI  wt  »j  av  uiHaaJut  •atm.' 
toOiHiatte  ^  «4ui«td  tylsrteta  «  « t)l>(  Ml  w  thuCif  imaiiatlaii  aOag  aUfi  At  lutoi  s(  wA 

M,  ly  tlHl  fcUlou  n»  <oK  Ota  <M  »  ted  tMkliiKtOT  u^dtUMit  h  m/  (CM*  nj  *«i*t  n,  IMS 
ft  Pt.  a«t£  at  (OH.  I  uW  4  One  •ou  9<di6iu  iH  iwaiUaUiiii  iMu  inl  «idt  tM£M  ft  Ac  MuiC 
a,  (AotfaA  teui  u  -Un^iud  beAaUi*  mI  Imt^Cbal  tai^iItU^  ttmiO.  luU^  Haf.  Pt.  6ffl  uM 
pt.  GM^  hull  oj  noKiiH  i^  ftnf  Kif  (MX  UUUva,  IfF-JW,  Ceiftit  ^  S^ely  «d  i^tiUed  MiA^tte, 
a  oMKn  ■«  quuCun  lAtdi  ta  duf  w  fiit  (eOra  ibOd  OMn  10.  tfK.    Pt.  taiU  mUi    >i  tH  «  im* 
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ON  9SUMIMIIC  awuleu  Ati  i««us.  In  «tlt«^i*w  I  m^MfjiMv  uifiut  Ac  HK  to  hUMh  Ut  picMnt 
inmwU  ai  Ac  icedt  iiCm^  i«^a«1  jn  Ac  ImI  iiapilati»  pwocM. 

Aut.  ftejcun  JtaaAoR  8.  tHnC  A.,  HlP.,  7)k  IMueu^^  oi  rau  IMtiBC  8m^  tvt.  ai  RMWrt&c 

Ffn  a  FW*  MwQ,  N.I;.,  Cehnu^mc*  i^  Ac  FD^  T  amt  Id  i  mmiif  m  Ac  diti  rmwiirfu  aoiUb 
ttgnuUns  Ac  fcttibU  'uMjuf  gnc^  tjjeca  oj  Ijaadattd  jml.'  1  inc  boiIiikI  i  Mulct  »f  nveu 
ibcutbuig  dwmC  teA«(  iAiliu  in  mtt  m  ■»«  iiiine  jaUaa  tifiu  H  iMmiiatid  Joodi.    He  dwtmt 
toAof  tttt  dtOiia  jraiOHUy  na«ik,Nid  oooUc  cticca  >AlfA  iw  wioUw  Ao^  &  te  dc  A  11^^ 
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WKMaUtwaHaaaifumift  Ak  eqoNutt  ft  ftxAaan&Xllwfi  iwu  ib  liwWelMvE^a 
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•tfArtHtt...     t*«cy»Btf»  aAc<  fumUfltftw  K^mOii  ikuiatlpm  In,  SiOBtamL  temaiic  art  t«i!ai»i 

^;Ah(i  unUuinMUMRaMlm  4j4M«Mi«mtHUIiAi^bM«at  W  -         -   -' 

a  tQMOil  Ja  Ac  Hit,  J.  Mdiit.  SM.  IM(.  IM.  «t  Hi.  S.  «MU  ^  ««  ■« 

li^tMt  ((A«t  mianiim,  Umia.  fed  a—^wlfafBl  .ifliBne.  IhK  mt  Act  a  . 
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R>eiochrBi>ie  dyad  nylen  doilBctara  sr*  Bide  Trnt  Jaslnatad  plastic 
*r>ccta  coaled  or  iBprtgnttcd  olth  cither  ]cuco-triphenrlBttr>ir«  dvaa  or 
other  radiAtlon  aanaltiva  dye*  (KrtiugMin,   et  al.,   im).     Iwenty-aavon 
1  (one)   tm    pifce*  of  this  a«terjil  tre.uteil  during  ttctt  irrtdiitlon 
trcatnant.      (til    iitiKitcs  that  1.30D  ca'  oF   tSt  ■atfrlil   will  bt  mad 


Ridi 

olylic   produc-.a   (RPa)    rormeO   by 

^onatiluent.   or 

the    food.      Ifw  Division  of  Chwiitry   »no   Physic*   (DCm)   hat  deterr-Inad 
tnat    only  Ion  concent rat ion*  of  HPa   an    formed  in  pork   irraCiatefl  at 
dosea  of  30  to  lOD  Krads,    and   that   these  levcla  oF   RPt  ire  not  a  «ittcr 
for  concern  in  thia   Inatance    (DCH  memoranOiw  of  Auouit  IB,    ISBft).      The 
Division  of   Toiicolofv    (01).    relying  on  DCH'i   finding,   alao  haa 
conclufcd  that  the  RPa  Torined  at  the  propoaad  doaaa  of  radiation  fill 
n^t  b*  •  problas  (DT  nanorandua  of  Cctobet  11,  IVM). 


1   tnrpugh  e.cretion  folio 


cnvlronnient  (antironr.er.til   letela  will   pro:.a&i>  b 
of  both  OZH  and  DT,   we  cofclude    that   F.Pi   hJII  not 


in;  hug.an  conaimptioo 


table  conaaquenee  of  irradiating  footfe,   yet  the 
Hit  ano/or  oroanjairia  "-ith  Increeae'ii  pathcaenicitv 
t   for  the  following  three  reta'ona; 


■alection  for  autatcd  erganiasa  over  nonautated 


e)    ehangea  in  DM  will   induce  WA  regair  fctchanlana  ao  i.an)   autatioof 
will   on])  be   tempc-iry   ( Ingran  and  Farliet,   1977). 

In  a  review  of  the  acicntiric  literature  concerning  food  irradiation, 
Hoeael    :J9E3}    could  not  find  any  reporta  of  Increaaed  pathogenicity  of 
Kicrobes  due  to  linglt  doaei  of  irridlation,   loaa  of  detaminative 
traita  above  the  apaciea  level,   or  ctiangea  in  the  Bicrobill  coHii^itlas 
■hicti  alloMad  pathogana  to  proliferate  beyond  what  would  occur  with 
other  processM  uaed  to  treat  food. 
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rHE*T  TO  MAlNOUMaHED 


iiwd  in  bull  jnd      phyiohfaoohiriaiB  |PHA>  al  Iba  ■iilg^B.  Al 
«nr^\<pij<      '««>'   «'  '>»»■'•   to   0.1   B<  «<  U   Bc/IOI 

r.^T'ttlliM      •>i<iHl«>">"-D""iHllw«>.r«o(»i€«j«MHlii 


Jicn  who  li;id  rtcelved  ftcihly  imdiiitd 
31.  •i(>'int  numbtn  a(  polyploid  ccIIiwck 
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cclli  were  3lw  considttfd.  iJ>c  mcin  in> 
of  loul  abnoimal  cilli  ii  4  and  b  -a 
fndini   weie    1.2   ind   3.8%.   re;p«ct>v. 


Krci  up  jiKf  wiiMiiwal  iifihtimdiiKO  whi.  ,1,, 
hex  numhci  ol'  pofyploid  and  abnoimjl  li;II.  :ijJ 
fiwt  d«CIC>»d  contid<tsbl)'  ll  the  end  of  16  u^vk. 
>  of  and  b)  ihe  24ih  week  ill  jbnormil  ctlK  hjd 
.  In  ciimpleiEly  diuppeaitd.  In  children  whu  hjj 
Kceivfd  iht  tioitd  irradilicd  wheal.  Ihe  mn 
dence  ol'  dermile  polyploid  celli  wu  07^  ji  j 
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■   TESTIUOW  OF  CATHERJtf  J  fWUfCVJCH  PH>     Mw.  It,  IMS 
,vT.  J   monT.  (iiou,  198;.  VOL.  42.  xo  5.  559-563 


&^' 


SHORT  COMMUNJ CATIONS 

Non-iaduclion  of  dominant  lethal  mutations  in  mice  fed 
'{sinma-irradiaied  glucose 

i-  IrtANJU  BALA  VARNIA,  S.  DEVAKI  NANDAN.  K  P.  R-AOind  M. 

P  SANJEEVA  RAO 

e  Dtpiruntnl  of  Ctntlia,  Owntna  Univcnil)'.  H>^irmbid-$00  007.  Ind.i. 

T-  {ftiitn.id22  April  1983;  inmd  17  Junt  19S2:  aicrpltd  S  July  19g7) 


Xi,    Istroduction^ 

\i    The  (pplicition  ef  ic 

ipmponcnu  hu  come  in  I 

;pBniblt  ge:niie  hmrdi  i 


liaiion  foT  the  pretcrviiion  of  food  and  food 
on  wiih  the  idteniernuclcir  nehneloa%'rThg 
itith  iht  coniumpiion  of  iiT»di«itd  foodt  *tr« 


wiih  pUnu  <N»MriJtn  »nd  Swiinin»ihui  1«8,  S»'»mi 

'«f  a;.  196Z.  Holiier  tl  at.  1965].  btCKrw  (Molin  and  Ehnnberf  1964,  Dupuy  and 
rt'icii  1966),  Dreiophito  (Chopri  1965,  Rinch.rt  »rKl  R.ny  1965,  Schubert  1969) 
^jn^mice^touiichen-DiLhnicnefii;.  1970  Kopylovdu/.  197I).Thesenoioxidtyof 
tK:gai  ■olutioni  eipoied  to  ionizing  ridiiiioni  ini  fint  reported  bi'  Ehrenberg 
^1960),  who  obMr\ed  ■  high  frequency  of  chlorophyll  muiitlont  in  the  Mj 
^cierMion  of  barley  (ccdi  expoied  to  irndiited  glucoie.  SubteauentlV.  'othtr 

function  inplantaai 


5(1950),  who  ob»ei 

it  Ignore  reported  devi» 


^  ifier  treatment  wh  irridnted  tugar  tolutic 

Sdiuben  IVbU,  KtslVlh  and  biwunmaihan  1971)"^y■^  anS'Rta  {IVTT]  r^orled 
tat  L-radiaiad  lugir  lolutioni  weremuugenic  lowardi  Salmamlta  lypkimu-rium,  but 
ion  mutagenic  in  ho!i-mediaied  aiuy  with  mice  a*  the  mammalian  hoai.  From  the 
i>^liblc  lite.iture  it  ii  not  pouible  to  ittivc  at  concluiioni  with  regard  to  the 
uiugenic  riik  to  man  from  irradiated  cvbohydratea.  "Dm  prcicnt  inveatigation  wat 
Ddertakeo  to  evaluate  the  mutagetiichy  of  It  radiated  glucoic  by  (be  docninanl  lethal 
Est  ID  male  mioc.  ,' 

>_  Material*  sod  metboda 

;  D-glucosc  (anhydroui)  obtiirtcd  from  M/*  Saiabhai  Cbcmicalt,  Baroda,  India 
«i  uied.  Irradiation  of  ghicoK  powder  wa*  carried  out  in  polythene  bagi  in  the 
EC  of  air  at  room  tcmpcfBlurc  (25  ±  1*C)  tiling  a  **Co  gamma  aowrcc  (Bhabha 
earch  Centre,  Bombay)  at  a  doie  rate  »r5<  to  SSCyAnia- The  doiei  were 
id  by  fcrroui  aulphatc  dmimcliT.  In  all  the  rapcTHnenn  laiMteaii-brad  Swiil 


t.  In  ihort-tetm  atudh<  fradtty  im*^m»  ifmctm  waa  tMd  wM  100  and 

^DOO  Cy  doac  level*  while  in  the  len(-M(m  Hudin,  t«M  ■«*  of  •Kpcrinwnta  were 

'  d  out  with  (i)  frcahly  itndUted  ghKoe*  (300. 1000;  30000  and  50000  Cy)  and 

Q  norcd  irradiated  glucoae  (glucoae  wn  liiadiawd  widi  200,  3000;  20000  and 
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M  Nct*livc  control  group  of  mice  fed  on  nock  laboniory  nliofi  (Ombtn! 
(()  Conltol  groupofmicc  fedonunirt>di«icd|)ucxi*einHl(litianui 

(Coning  2)- 
(c)  Tcngroupsofmicc  fed  irrM)i>ledelucoK(200.  7000,  20D00ot  50000^ 

U  Eqtfimemlal  fottduTt 

For  the  dion-tcmn  inidiet,  male  mice  aged  S-10  weekiwcrtadmininncd^ 
2  ml  ofunirrMliited/irradiatedglucOie<10pciccnt)  for  7daii.  Following tn 
e»ch  m»le  «■»(  e«g«d  with  two  femilei  of  the  «»me  nf»in.  The  fenulet  mre  le 
by  b«h  fonilci  at  w«k1)'  intertill.  Thii  (equeniial  nuiing  wu  ci 
wecki  to  ctubliih  the  ipecific  wniitivir)-  during  tpermatogencHi  (OaUiei|'S 
DiMinno  1960,  Epitcin  il  at  1972).  The  fcmatet  were  ucnficed  on  the  16A^^ 
preuimptivc  miling  and  their  uterine  conienu  wen  exuninol  for  live  md  K 
■mpUnutJom.  I  .  \^j 

In  the  long-lerm  nudie*.  two  icu  of  cxperimenu  were  conducted.  la  orh 


mice  of  4-S  wcektof  tge  were  given  orilly  2mlof  iior«d  imduted  glucoie  laliitj 
(10  per  cent)  umiinuouily  for  8  wecki.  Afiei  tmlmeni,  each  mate  •k-ai  caged  «ii 
two  fcmalciof  the  tame  drain  which  were  replaced  at  weekly  intervalt  for  1  wJtf 
The  pregnant  femalei  wereucrificed  on  the  16th  day  ofprnumpiive  mating  end  4 
uterine  conienu  were  examitted  for  live  and  dead  implantatioi 
lethality  wn  anetied  in  teimi  of  pre-  and  poit- implantation  lethality 
implantation  leihilir;-  wii  determined  on  the  baiii  of  comparintu  ef  UZ 
implantation  ntei  bctw-een  control  and  treated  grtnipi  whereat  poR-implanaaW 
lethality  wai  calculated  in  termi  of  per  cent  dead  implanti  in  reliiioa  to  MtA 
implantationi  and  also  dead  implanll  per  pregnant  fenule.  The  revuha  aajif 
Haiinicalt;  anilvfed  by  applying  tquare-iool  (rantformaiion  on  the  dead  impliaS 
pet  female  for  carrying  out  analyn  of  variance,  and  the  'i-ieat*  (Snedcov  a^ 
Cocharan  1967).  For  total  implaniaiion  ratct,  analyiii  of  variance  and  'Z'tttay^lt 
canied  out.  Further,  (be  per  cent  dead  implanti  over  total  inqilantationi  ^j: 
ttatiiticalh'  malyied  uiing  the  Oii-aquare  teat  of  : 

3.    Rasolls  and  dtacusaioa 

T^le  1  diowt  total  implantation  and  lurt-it-al  raiet  with  freihly  i 

gluooac  in  dtc  ihort-mm  ciudics.  It  ii  clear  fr«n  the  data  d>ai  there  ■ 

Mgnificant  Jifferencet  in  total  implantation  and  aurv  i\-al  raiet  betM-een  """"J  fi|| 
tJOM  grow*  rt  4r»  ol  the  wgelt  ff^»^>>.ti,..  hpth  poH-meiotic  and  meioeic  »»«Wk 

.rT^iiimiing.iri ^ 

The  rmihi  obtained  in  the  long-tennatudiei  with  fre»hlyirT»diaiedgh>coieM»j 
Hand  irradiated  glucoK  abo  revealed  no  ^-ariaticn  in  total  implantaiicn  v>d  nrriaK 
•qmbamcn  emtiol  and  treated  graupa  (uble  2  and  3).  '-' 

Thcdaia  from  thepreientim'ciiigation  clearly  indiaiethe  inability  of  irradius 
luctwe  <o  induce  dowtinam  lethal  mutation*  •tthei  by  ihcart-  or  loog-tenti  b*d^- 


„GoogIe 


6; 

?  S 


III 

SESS 

■Hi 

SSS5 

- 

^ 

55;^' 

s 

? 

55fs 

ZJ 

s  =  ss 

Hi 

csss 

^ 

???? 

o 

!j 

55i5 

? 

^tSI 

t^ 

SSES 

;* 

11? 

gRRS 

Jil 

3^?? 

s 
i 

^ 

;i;l 

f 

iHS 

ii 

5:s;; 

111 

££  =  :; 

lid 

se:?? 

s 

1 

s 

s;sa 

_ 

SE52 

t- 

Ii 

as^s 

"•  s- 

Ms 

mt 

; 

m 

;£?? 

i 

s 

rrIS 

1 

tsss 

(3 

P 

Si^PK 

ii 

5??8 

1 

'  j 
I 


„GoogIe 


III 

Hid 

»»o.» 

o 

" 

sss| 

p 

=  ISS 

Si 

S5JS 

:-■= 

■Mt 

SE2S 

m 

??;? 

1 

Ij 

u%i 

P 

t  e 

£* 

■  1^ 

ret 

J 11 

t,„»o. 

t; 

sss^ 

1 

ii 

-,--5 

I  i- 

S.ld 

?»a-iF 

s 

- 

s;:;  =  g 

« 

s5lS 

ti 

J5;5 

t-S 

;  =~ 

Etc 

=  v"^ 

s^??? 

U-.  t- 

c  =r£? 

1 

'-*- 

1 

H 

SEpI 

u 

ij 

?i:S£ 

■; 

t 

S 

„GoogIe 


Sfiar!  tomrnvrikeliora  563 

foinm'itet  on  Aiomic  Encrj^-,  19(iS)  ind  chtomoiomi]  ibcmiiont  in  ms  and 
i„|(X  (Schuben  1969).  The  i«alii  of  ih*  preieni  itudy  are  comparable  with  tht 
^,«I1C«  of  muugtnic  eflrcij  of  irraduTed  fpodt  itponed  by  olhen  inveiiigaiori 
,^n>ind»lishan  «(  a!  1975,  Ch.uhui  «  o/.  1975,  Rrddi  ti  al   1977). 

On  contrar)-.  Aiyar  and  Bio  (1977)  irporiid  ■  doM-dcpcndenimoeaKof  reverte 
^on'io'"'"  ■SDJino™//o  Of  ftrmuj-iiim  u.ih  irtadmed  sugai  uluiiont.  Howtvei,  ihiy 
(jilrd  to  thow  any  mutagenic  cflcci  v.i\'h  irradiated  lugar  aolutiont  in  the  hott- 
p^iatcd  aisiy  with  mici  ii  the  mammalian  hoit.  T7>e  absence  of  muiagenicity  of 
,rT«di*led  lug»r  loluiiom  in  higher  animali  wai  preiuirwd  to  be  due  lo  rapid 
jfioMfi  cation  and /oilicrelion  of  the  ndiolylic  products  of  iUBariolut>oni(DerIiiI. 
]«&9,  Aiyai  and  Rao  1977).  The  ibKHci  of  mutagenic  effects  of  inadiaied  elucoie 
.Jiwned  in  the  present  study  mav  also  be  eipliined  on  the  above  lines, 
I  li  ma>  be  concluded  from  the  resalit  obulned  in  the  present  tiudy  that 
/irradiaied  glucose  it  incapable  of  inducing  dominani  lethal  mutations  in  micc.Theae 
fitifer^'a (ions  are  of  considerable  importance  since  ri  brings  forth  hinher  c^Hdenccin 
ujppon  of  the  lafeti'  of  irradiated  foods  for  human  consumption. 
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4JU>«tiiMn(iiC  jouiiiui  Ldiich  lijnat  o  poitibCc  oifuiiti  ijjul.  Ai 
tiwipd  of  this  tU-aht  bt  (kl  lifjotf  a(  a  jiwiin^  oi  a  itgiUJtean. 
-in  .(kt  liuM  cutidwiima  oUdan  acJinitii  H  md  itaii  (HodutW  i, 
oi  ffct  contriMptioB  oj  III  ituiUattif  di«.  Kmi  ttvjald  On,  it-iiou 
fKtt  luch  oijffwMioB  iji  ttt  adiuct  of  ax^  iiieutiin  ti(  Ui  M. 
ikie  tt  tkl  lajl  uic  oi  tht  josd  in  tlit  iuaan  Uttax^  H  it  M. 
(iunee,  «  iluuU  (i*(iti  not  bi  (epoWeii  «  fht  ptfifion,  rn,  £i 
itfwi/cil  UIm  wiiM  coirtnl,  t(  iSduU  be  ttpfcUntd.  F<n  emmpt, 
petition  CDnU  tiptiti"  that  tuck  dn  ejjic^  ii  a  nowot  o«  wi/K  r 


A  Gra^ivM  CodMon  Air  dM  FTHdoni  gf  Obm 


„GoogIe 


CoatWon  for  Attcmatfiwt  In  Nutrition  and  Htaltheart 

(CAN  AH) 

F.O.  Boa  S-I^ 

B.M  JMS3 


Ihi  «uu(u>ii  at  iUeu 


ittdi^  Ituify  uliiig  gvivl  UvtU  oj  I 
touU  lit  iuJjiEf«t.     A  c™ptweii(«i|  auttUiin 

g(  tti  (ood  i(  (*e  poinl  of  auins  (juxi^uf  ifougt  (iait  ^i  cuapiulilc 
t«  tAot  si  tht  tkiHiaCti)  ineettitil  iocd  it  flu  time  (incr     Ij  it  It 
^CJUOHdbtt  t0  ufr  fu  qutition^  It  fthmU  be  itAiaidbfc  to  ttptct  iw 

S.     rht  ittutd  gj  uiwf  luMiig  Itttt  in  uUcA  <ut1(Mi»u((y  ampUtt 
•uttisKt  at  jed  uc  tnw^teu  cited  ii  cviilbici  fuit  tticte  Itu  bttx 
flo  iflfuuut  ill  until itiowt  Mtue  sj  ««  iitadinttd  joarf.     ffit  Oiu^iion 
touul  III  tiiwptt  sj  tkii  («((«((  ill  fte  lepmt  oj  JtMiiij  iduiUi  ^u*- 
pottlMn  iiii^ncd  to  tut  mmjtijiiat  ida^iucy  n)  iiuiUMid  cifui  jtui(. 
n«  upe^ixtxti  wit  »  uti,   jgii  lAtch  uUonii  C  il  at  ttttntinti  (He 
«tk»l  Mcti  a*  jBiUyi  h^  iiuit  uitwin  C,  Ant  Mimi  dictt  eoxtiiiicil  K 
ptnttut  i'uiuid  nMiw  Itoxlie;  CIim  iiMdi  egntaint  aitt^Jitc  vitoix  C. 


IjbatMtOi  fawte.    Aiu  mic  (titers  puifa^  MitI  bt  tw>  ti 
vt(u  UUIc  ucipt  in  (o> 


*j/M  WC  ptaiOtA  idtru^Ji  HiMiou  muclci  in  Mppnt  aj  ujtJy  ^  sne  tUitian. 
It  (ouiuf  rtat  fui  rtui  g«-tliit<  sj  (kf*  hcu  uttvoiU  ts  Ckc  |aad  miJw  B«i»iite»- 
ntUH,  uid  i«tii  tfcm  tc^utc  tttdiu  IKU  iniaCucil.     jI  ten  ij  tlit  anticUi  ••■• 
««[»  dcfmtie  Mu"-"  —  "-  — "— .  -»  ^..... —  -!  ,..°.._..j  ,..j    i.. 

•KututA.  4m  tkt  Mit  ti  iturfio^td  jaaili  PTC  ii  eanuutit  ib«u/  <kt  lubtU.  tarm-tw. 
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(  Hat  oalltid  ai-iti  iittmcit  g(  f^lty  (ntttnttUn  sf  taxicit^  <laU,  iKctaAJja 
I.      Tn  -onv  Oitllnctt,  n  vt\,  dtjuu^i  taUt  i|(cc(  lau  sbictMd  u  UM. 

tUttA  thU  (liu(  wcif  •»  (H^  cjiiett  fhaf  e«i(d  he  ittacjiUcd  aUk 
X.     la  «tlu*  -J'tfuui  WuHfniud  (((><='  "i  tbtuwtd  u  Me  fX  tout. 


4   r.-Iic  Utttt  kit  Mo  rkt(«>^l  (l<  IMH  Bluui  S| 


ij  (W  •tu4;ifH  (tnu.       I  fn\i  i\i  m     fit<ir.<i((«  K^Hlieu^  liUfuiet*  bt 


«>«  (««Bri<>ti«l  Mlt 


0Mlf<M4    h 


iw*-  >*«  nr<t.wi  <^»<M  (ii«i  .■  mV-tutf  Mtmiiiat  >i'uf«tf.  tnwatei 
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n  tki  «t^U  Oat  M(  sbmiunaiu  Huujitcd  lutAu  iAi^, 

■uiui  ifc^ci  DEui  \ititt»j«/jl,  o\  ntpeattrl  ii  jii  m  DrE  un  [litewiiiu.     "uui 
^utitian  went  luuuit  ovm  (Jit  jodd  in  lutjf^i  u«(^(  (Mit  oticiuW/oni  tu 


UgM  OK  (lie  (fjecd  oj 
It  eUvLnstient  ij  MigU  gaJi, 
tiiKt  tiny  i»^(  (D  tfKcijic  neat  sj  ii((adi.     t  jottiwi-iiF  gj  ilUi  uBili  •iigli( 


il  not  6t  obivtviA  uith  thi  moat  oUtAiiatisni  ei  i«ijW 
■---ijic  MUi  oj  i((adi.     *  iottoui-iip  Bj  i"^     ""'      ■ 
A  expUU  nmt  oi  (tit  ctlu.li  (oiic  tjjte^i  i 


•Uta  Ham  ant  Joorf  (o  Mo(kii.     *t(kough  (dii  l«u»  (ili«  i  iMiowitt  ploc(i«,  a( 
ttt  ^tuKt  tim  tktKt  it  iiiniijttijirf  timnltdgl  oj  (Jit  tJi(.«i  oj  itudiafioii  gii 
imKi-iiiiiat  faodt  to  auiiai  tucli  a  (Hacttci.     F«  enw-ptl,  ont  lanittu  aj  (im(  s"-" 
Oi  (Ml  ilit(eteit(  caitt  e(  tlit  tamtiit  -till  btluut  iiHntntCtf  undi^  (ht  iniFutnee  oJ 
■  $i\/ui  dan  sj  ud«/uw.     rKi  (liiPitaii  of  Co™«icta(  Fiilititti  indicadj  ((«(  (lit 
ti«  Jiili  loMan,  MugW  ui  rfi(("tAt  boiiitt  o(  u»(t.,  itio  Bji((  itipond  imviutttn 
to  i(«iin(trit.     LtHni  uil  oungti  teast  dijJeitBttil  («■«!(  iHadiitioB.     rkt  om- 
poiit^fl  «  tfc(  jtiK  (w  ampin  an  i«(ii"M(t»  [Uji«e«(  beujin  oi  tin-iion- 
Miidit  caiuUtliiti  te  unit  (tijitioit  btAauiol  (o  iiudiat/oii.     It  isttwia  tl«(  tKi 
tUteti  inductd  in  (kt  jDail  ait  not  «cuiaiit(/  (*t  iuk.  oiui  atm  ate  lof  "tctn- 
MitjF  iioii-tei^t.     In  u^u  gj  tJitii  imdiiuj.  inttapotatim  o(  dutt  uith  lawit  wasine 
0f  eofljUcitee  u  (i  taitcntirgtcat  Jiautil  it  dijjiuitt  at  tUi  (iK. 

■tU,   till  itctia 
autMightil  (he 


*i»fMMi    tie  sjiHiemopoLiKicn  <pp»oach 

obieiuatiani  >ttis  «^  in  It4t  by  OaCsita  tad  Levutax  tliat  petaiti 
itiou  vitauji  C,  TKit  man  Ulii  a  ladict  siiiBte  cbitwiLtiiin,  but 
:i  ii*ia  iiKft  ttituj  imadiatetl  (cadt  ait  ijagt  ot  wti  iigtccttd  it. 
■•"'•■'--  -'-•n.  rhtu  uptiimntt  «e«  tOMlucftd  by  taw  cmm- 
■ed  State*.  So,  ut  «tt  tliiAfc  about  (ke  «(e  a( 
dlu  utfti  u^taauii  E  ta  be  4MI,  we  ate  ist  excouRtet: 
t  vitc  eut  iwti^eiit  eljceti  •aheii  mc  ate  toeUJig  at 


(tut  tattei^v. 
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tXtatmvtt  dale  KtlMlilAtiTlg   lilt   I  Ud  t' 
iupxacCiatt^  Wgk  dtm  mk  teitiUiei. 

Btktt  cmcbturi  -^licl 

tliiiti  liiict  .iaeotviA^  i/idunin  K  dtptitien. 

*Bi)Mei  peobfBJi.  ttiKiUd  by  .'ittwuiu  rtjn  ii  rtt  mfagtiiJc  [((eet  ol 


9M  a»»  am 

k  oii^^cittv  Md  ct 

"pHatfu 

((<(  at  a(( 

tUpli    m   fHOCMl^    «)    tu    ij    UK 

mUistnii  tjjicd.     riUi  «  iLiiptet  is 
ttttii  U  toskiAg  fm  tiitt  ij  A«u  •>»# 

«  <««dia(ed  iu«Blt  tl  (lut  <««  p«*i«  tit 

ind  mkat  t^pii  of  pusiiilii  m  ^uc     *<c 

91  dc  u*  luuc  any  4-ntMbtl  nt  S-miriiii-ittatiicif 

s/tsa&m 

1  i(Liil!((B9  ttu  tnic  tliicti  9j  ajatoi^  bul  itatntd  aJ  elattuat 
on«i.  ttts  BtgM  luiK  iiitiiM  (kt  UMH  viptxtuit  (ifidiJig  oi  X«ia- 

am  -at  itUiiiaUsli/. 

PWttCBl*  ait    M«  b 

■iif  Iwue  an  ade^ua 

III   tlic  Aui{|  picjun 
tuMi  ditta. 

tins  '^fit 
okiU,  und 

pttkotoqi 
Ht  tiUd 

j|| 

1-iDJM  a 

me  «td  (o  (ook  3/  ituiul  tyituii 

laMtjicM  out  MWBd  (m  *ait» 
I  vaugh  ttft  to  ^Mi«  tijittjicdjif 

It  mi  )»  "P  (e  I0» 

-agaMilt, 

yoaca. 

ctansta  t 

ti  inta  digtttUiti  tillutatt. 

m  «t(  at 

D  tocia 

ntA. 

a<.^tog« 

(Mte  inio 

Utii.  da  nat  tliiot  «  hauc  uid 
it.     riit  «tafca(<fej  oj  im(  oj 

cuoui  tkaii  tin  aliiitat  dlgvutatian 
t  «it„  iMpaxtint.     A  m-^hUie  ditl 

uI  ptDptc  de  tat  tat  b<ta(  liXisu. 

'J«  iitf  t 

'it  Mut'i 

M  Coataan /or  Af  FrHriDtn  s/ Oi 
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Muii  Hi  tilt  ti4iu4fiiKn<»  in  a  ptlitiimlK  tn  dtnanltiati  tht  mUlUiamt  lijcty 
mi  idv^aac^  nj  u  i^Mdiuiii  jouii  (inU  lUMt  iptcijiiii  in  (lie  11*7  FM  deamuit 
Ml  itilt  valid  tmii,  CBKilqutiUtif,  luuiH  baiicntUl  unJuuiged  [ict  Appudci  II, 
pip.  Jl-I)l  Niw  "r»M-  MilM^  im  tte  lojtty  (mdiaUoB  (o  Oit.  mfilUiml  ad^- 
tuuy  sj  liiadiitid  isad,  ii  coitiZiurf  (n  ^t  tcction,  utuUnICy  cnua/  aj  a 
tlatHlaUHK  01  UfBittfDn  sj  dii  1467  dffuititfil. 

la  tkc  Iftr  poUey  t«UcMii«.  luetU^Hl  tuaUty  mi  ttiUtd  tt  luctiuU  Ac  ioltof 

I.  uJCuta  unttAt,  itabiUtf,  and  pkytjebg^utc  avo^tai^IUy, 
I.  fat  uHlaitt,  quaU^K  and  U4Utul  jaMy  aoU  eMpgiition, 
3.     pMtti*  9uaUtv, 


the  ahiuu  aj  aH^^-nedibvUMt, 

Ml  alittiiet  oj  touc  dtgtadatltii  pwduatt  gj  udiitiDn-tuuUZvc  wiiiju/t 
■Jul  mtnUiotal  adjiuuti   [jot  uoivlt,  autitjiUHii,  ita*cJi,  uuttiiitm, 
lUtiiiaUt  untetciuai,  EITA),  ud 


rktit  coBfiMie  (0  6t  MgMdid  at  an^np^intr.  jitfoi.  (d*  •iatMtia«at  jicn 

Uti  mitk 

I«o«,cW 

■  1  «ili«*u»i-lMi«iyi  jiuf«itn(i  oM  iood  idjiincU  it  mimMtit  a  Mrtu 

joi  ttxlc 

tagtail  laAtt  (hu  aatitltla-at  IvHtn. 

rw-  .  «ifl6e»  oi  .tuU«  aa  fde  W«tio«  uMliti  a(  vicaiujtt.  pis/tin 

.   iatud 

iiisd 

tiiiiation.     rftti  it"it«ui(i|,  Iioukuia,  dtptnit  tot  city  upon  He  naCut  i 

titiKu  Hi  the  jaod  lyiteo,  but  ado  ok  n  ««>bM  oj  CDftMoftafcle  iactoii 

abluct  oi  ffiygtn  ta  ttt  pwAiEt  liwiaj  iwsdiatlai. 

ii-ind-jitid.     Pait(=u(ai  KtuiriPn  i<iouU  b«  (ocuurf  on  uttuKii  « 
Mil  e,  uitMiid  C,  ui(i.in  B-f!,  (luaiUa,  and  uttamin  B-S,     'ttkoiijk 
id  tittiitiAt  nu/ttenti  mit  m(  te  linanA,  Wit  ajotiMiittorted 
^  becauii  of  fubUtktA  itudiu  flmt  duvmtutt  toiiti  in  UiAdiAttd 
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■kit  poUctf  Hte  itplictt,  Ktitaiatia*  aj  a  Ubitt  mittii 
tin  H  tkti'       ■■    ■■  


f«ro«  nil   lawpuriwi  of  rwrifmuAi.  orrrwy  rras 


tilt  «u6Uc,  MUh  lupeet  ts  tht  tsjUy  aj  iKtadiAttd  insdl,  iHy  ci 
obte  «eilituce  iii  Me  piU  o|  Mc  eonumtA. 


•uCattauifortitFi—itmtlOHlet 


,y  Google 


nited  Fresh  Fiurt  and 
■getaMe  Association 


TESHMONY  OP 
THE  UNrreo  FRESH  FRUtT  AND  VEGBTABLB  ASSOaATION 


U^  HouM  at  RcpioenMlivM 


NoMmbei  la,  im5 


On  Food  Iindui 


^reienled  by. 

J.   Richaid  Ones,  Jr. 

Ciafet  Bioihen  I^ckinc  Company 

Wabasso,  Floiiili 

ChiitKian,  Covcinmeni  Relaiions  Co 
United  Freth  Fiuii  and  Vefetable  / 
Alcxindiia,  Viifinia 
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Ml.  ChaliBBR,  HeabciB  of  the  SubcOMittee,  I  ■■  Rlcbard  Cravva 
of  Giav**  Bcothai*  Packing  Coapany  In  NBbaaao,  Florida.   Hg 
9row  and  ship  cltiua  pioducta  both  doaeatlcally  and  ovaraeaa 
undac  tha  naae  of  Indian  Rlvar  Clttua  Salaa. 

[  also  »■  tb*  Cbalrian  of  the  Govecnaent  Relations  COMaittee 
and  past  ambei  of  the  Board  of  Dliectoca  of  the  Dnlted  Fteah 


lit  and  Vegetable 
loclatlon  foe  the  ftei 
:lude  gcoweca/ablppei 

countries.   Dnlted  aeal 
produce  connerclally  bi 


atlon.   Dnlted  Is  the  national  tiad* 
produce  industry.   The  I,5DD  aeaibets 
HholesaleiB,  retailers  and  affiliated 
I  Dnlted  Statea  and  tMnty-on« 
:  handle  eighty  paictnt  of  tba  fieab 
ketad  in  the  Dnlted  States. 


On  behalf  of  Dnlted,  it  la  a  pleasure  for  ae  to  tsatlfy  before 
the  Eubcoaalttee  today  on  the  Issue  of  food  Iriadlatlon. 
United  fully  auppoits  the  developaent  and  research  of  food 
liiadiatlon  as  one  poaalblc  altetnatlve  to  soae  poat-harvest 
treataenta  of  fresh  produce.   Although  not  a  [Mnacea  for 
treating  all  ffcsh  produce  coaaoditleB,  iiradlatlon  doe*  offer 
the  poaslbllity  of  iaproving  the  trade  and  aaritatlnq  potential 
of  fiesb  produce. 

The  produce  Industry  has  been  severely  haaperad  In  aeeting 
foreign  quarantine  regulations  vlth  the  cancellation  by  the 
Envlronaental  Protection  Agency  of  Ethylene  Dlbroalde  (EDB) ,  a 
post  hatveat  fualgant  used  to  dlslnfest  certain  coaaodltles. 
Because  of  the  cancellation  of  this  laportant  tnalgant,  tba 
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pcoduc*  Induatiy  la  Intareatad  In  the  lapcovad  laport  and 
■ipoct  i^tanttal  iiradlatlon  offara  to  pcoduca.  In  particular 
papaya,  wngoa.  and  applas,  aaong  otbaca.  Although  tha 
Induatiy  la  alao  inteiaat*d  in  iccadlattng  citiua>  further 
laaaacch  and  devaloiaant  ta  neadad  to  dataralna  the  coccact 
doaage  without  Injuring  tba  product. 

In  Kuguat  19BS,  Dnttad  conducted  a  autvay  of  a  portion  of  tba 
BBBtMrahlp  on  tba  potential  use  of  food  Itradiatton  by  the 
freah  produca  Induatry.  Although  all  teapondanta  agreed  that 
food  iiiadiation  would  eventually  Iwpact  the  produce  Induatryi 
tbat  iBpact  will  not  be  ttaadlata.  Aa  ana  MeNbai  raapondad, 
'After  iMi  the  pobllci  bacoaie  batter  iaforBad,  food  irradiation 
Hill  be  a  part  of  our  every  day  Uvea,  and  tha  agricultural  and 
produce  Indnatriaa  will  change  radically.* 

Thera  are  atlll  aany  hardlea  to  overcoae  before  food 
Irradiation  will  be  coaBaiclally  uaed  by  the  freah  fruit  and 
vegetable  induatty.  Soaa  of  theae  arei  achieving  appcoptiata 
doae  levela  for  dlsinfaatation  and  aarketabllltyt  aconoailc 
vtabilltyi  handling  and  dlatdbutlon  procedureai  and  tba  aoat 
lapoitanti  the  education  of  conauera  and  the  food  Induatry. 

Dnlted  baa  undertaken  aevaral  activltiea  over  the  paat  couple 
ot  yeara  to  help  educate  our  aeabera.  Aftlclea  on  food 
trraditton  have  been  publiahad  in  our  trade  Mgatina,  OOTUMK; 
watkehopa  on  food  Irradiation  have  been  beld  during  our  annual 
convantLoni  and  Dnltad  baa  dlettibatad  white  papara  on  food 
iiradiatioB  to  the  Maberablp. 


,y  Google 


On   the  subject   of   the  succesEful  use  ot   Itiadlatlon,   Dnitad'a 
suivey  ivspondants  wcr*  pilnarlly  concerned  about  consmei 
acceptance  o(   Irradiated  pioduce.      Beeauae  of   th*  neceaalty  Eoc 
conauaet  education  on  iiradiatlon,   snited  was  one  of  the 
[oundin9  Deobeis  ot   the  Coalition  (or  food  Irradiation.     Tbia 
coalition  of  food  qroupa  ha*  been  lecogniied  aa  a  credible 
•ource  for   infoiaation  on   irradiation  and  is  conducting 
activities  to  inforn  the  pteaa,   goveriwent  officials  and  the 
general  public. 

I    nov  would    like   to  conment   Epeclflcally  on   H. R.    G9G,    the 
'Federal  Food   Irradiation  Developaent  and  Control  Act  of  19B5i* 
introduced  by  Con9re«saan  Sid  Horiiaon.      United  cOMcnds  Hr. 
Morrison  for   taking  the  initiative  In  the  D.S.   Congress  to 
bring  this  issue  to  the  forefront.      Bis   Interest  and  efforts 
have  been  a  great  asset   in   investigating  the  potential   for   food 
irradiation. 

United  supports  the  develofaent  of  a   'Joint  Operating 
CoMBlssion'  as  described  In  B.R.   CM.      H*  nust  ensure  that  the 
federal  governnent'a   research  activities  are  coordinated  to 
avoid  duplication  of  efforts  and  to  fill  any  holes.      Although 
United  does  not  Hish   to  see  the  disruption  of   the  inportant 
research  activities  of   the  Departaent  of  Energy,   the  U.S. 
Departnent  of   Agriculture  nust  play  a   leading  role  In  the 
developaent  of  food  Irradiation,   since  food  irradiation   is  an 
agr  tcultural   Issue. 
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Dnited  believes    th 

t   th«  J 

Int  Operating  cmnlsGlon  will  ensu 

that  USM  haa  the 

eaoiirc 

,   both  Inforaatlonal  and  financial 

to  reaearch  food   i 

ladiatl 

n's  affects  on  hundreds  of   pioduct 

and  to  develop  app 

oprlate 

quarantine  piotocala.      It   la  vital 

that  all   Involved 

qencies 

cooperate  and  coordinate  their 

activltl*!  to  asai 

t   In  thlB  goal. 

The  Joint  Operating  Conaiasion  also  Is  needed  to  assist   in  the 
education  of   the  general  public.      Mthough  the  coalition  for 
Food  Irradiation  and  other  groups  are  already  working  toward 
this  end,   the   federal  goveinaient  can  play  a  vital  role  to 
coBplenent  and   expand  these  efforts  by  educating  not   Just 
consuaers  but  also  the  agricultural   industry. 

The  final  and  Boat   iapottant   issue  t  wish   to  address  today   ia 
that  of   labeling  irradiated  produce  at  the  retail   level. 
Although  B.R.   fit  changes  the  definition  of   food   irradiation 
fron  an  additive  to  a  proceaa,   the  bill   retains  PDA's  authority 
to  regulate  it  as  an  additive.      That  Beans  that  FM  has  the 
authority  to  require  mandatory  labeling  of   Irradiated  produce 
at   retail. 


He  reallie  that  label 
caused  PDA  to  nove  s] 
freezing  or  canning, 
been  Irradiated.  Th< 
on  the  part  of  soae  < 
produce  has 


ng  la  a   very  senaltlve  laaue  and  has 

«ly  on  flnallilng  regulation*.   Unlike 

person  cannot  tell  If  *a  coBBOdlty  has 

ie  produce  industry  understands  the  interei 

consuBers  who  nay  want  to  know  that  their 

radiated.     Handatory   labeling,   however,  wi: 
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not  ptovlde  the  necasBary  education  about  the  proces*.      Even 
thouqh   the  food  Industry   it  undectaliing  proqiBM  to  Infoca  the 
general  public  about  iitadiatlon,   there  1b  a  great  concern  In 
the  produce  Industry  that   labeling  will  unneceasarily  frighten 
consuecs  froa  purchasing  Irradiated  produce. 

There  ate  several   very  practical  probleaa  that  prohibit  the 
accurate   labeling  of  produce  at  the  retail  levclt    including  the 
inherent  quality  of   the  perishability  of  produce,    apace 
liHitatlons,   Blsbrandlng,   and  enforcesent.      Becaua*  of   its 
perishability,   produce  arrives  at  a  retail  eatabllshBent  on  a 
dally  basts  with  several   shtpaenta  arriving  in  any  on*  day. 
The  frequency  of  ahipaents  >Bkca  It  difficult  to  segregate 
loads   In  the  back   rooa.     the   increased  consider  desMnd  for 
fresh  produce  must  be  balanced  by  the  waount  of  apac*   in  the 
produce  depaitaent.     The  Manager  continually  faces  p(oble*«   in 
utilising  United  space.     Be  auat  constantly  change  displays 
depending  on  how  auch  of  a  coaaodlty  Is  sold  and  hoa  auch  is 

Several  suggestions  have  been  Bade  aa  to  how  Irradtatad  produce 
aay  be  labeled.      One  option  offered  ia  to  place  a  sticker  on 
each  piece.     Certainly  there  are  aacblnes  which  placa  stickers 
on  such  coaaodlties  as  oranges,   avocados,   pspaya  or   bananas. 
It  is  not  feaslbla,  Irawaver,   to  place  sttckaia  on  individual 
aushtooas,  brusssl  sprouts,  asparagus  stalks,  and  ^ny  other 
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ADOthar  snqqeation  li  to  place  the  shipping  c 
appropriate   labeling  in  vle«  of  the  borer.      The  aaount  of  space 
that  would  be   taken  op  by  the  (hipping  containeia  would 
■everely  liait   the  aaount  of   produce  that  would  be  offered  for 
•ale,    indirectly  Incresainq  the  coat  of  the  produce  to  the 
consuaer.      The  aeas  apace  available  foi  produce,   the  leaa 
produce   is  sold.      IMtaileis  would  need  to  Increase  prices  to 
■alntsin  profitability  and  would  not  be  able  t 
deaand  for   Increased  selection. 


Placing  signs  or   cards  in  the  proiialty  of   the  Irradiated 
coaBodlty  la  a  third  suggestion.      Because  produce  aanagcre 
constantly  change  the  arrangeaent  of   the  produce  departacnt.    It 
would  be  eitreaely  difficult  to  ensure  that  the  sign  is   In  the 


of  an 


space.      This  easily  coDJ 


Itea  In  your   local  grocer 


d  lead  to  aisbrandlng  of  the 
you  have  looked  for  the  price 
store  and  It   is  soaetiaes 


difficult   to  locate.     Maintaining  pricing  Inforaatlon  in  the 


produce  departaent   1b  a  diffict 
burdens  produce  aanagera  have  t 


It  task  and  eieaplil 
Lth  signing. 


There  are  several  potentls 
be  required  to  be   labeled, 
their  hands.      They  pick  It  up, 
unlforaity   in  color  and   In  soi 


ndlng  dangeta  ahould  produce 
Consuaers  purchase  produce  with 

t  for   ripeness,    look   for 
cases  aaell  it.      If  there  ate 


two  bins  of  apples  for  eiaaple,  one  irradiated  and  one  n 
irradiated,  there  is  nothing  to  prevent  the  consuaer  fro 
picking  up  an  apple  froa  the  Irradiated  bin  and  als 
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putting  it   back  down  In  the  non- irradiated  bin.     Hie  retail 
eatablisbaent  could  be  held  legally  liable  tai  Biabrandlns  even 
though  conttol  !•  ctNPpletely  out  of  theii  bands. 

Another  potential  pioblea  could  •>iat  with  ptodaoe  clerk* 
unknowingly  coabinlng  ahlpaente  of  iicadlated  and 

adiated  produce.      Kisbianding  could  occut   In  haate  to 
D  stock   levels  and  In  the  confuaion  o£  shipaenta 
Ing  thoiughout  the  day. 

ny  law  ot   regulation  to  be  effective,    it  auBt  ba 
«able.      Labeling  of  produce  at  the  retail   level   la  not 
;eable.      Although  FM  regulate*  food  additives,    they  aust 
•n  state  agencies  to  enforce  those  regulatloas  at  retail, 
ieally  state  agencies  have  been  Ineffective  enfoicesent 
ir*s  for  the  federsi  goveinvent  because  of   a  lack  of  aanpowei. 
Because  of  a   lack   of  cnforccaent   capability  on  the  pait  of  PDA, 
ind  the  unfalrneBG  of  putting  retailers  into  situations  wbere 
annot  control  possible  alsbranding,    Dnlted  urgea  that 
i96  be  aaended  to  eie>pt   irradiated  frulta  and  vegetablea 
mandatory  labeling  at  retail. 

natead,    Dnlted  reco»end*  that   irradiated  produce  be  regulated 

like  other   produce  which  has  received  a  post-harvest 
leataent  by  requiring   labeling  of   the  shining  containers. 

tion  40311)  of  the  Food,  Drug  and  Cosaetlc  Act,  raw 
igricultural  couoditiea  which  have  been  treated  with  a  post 
laivest  pesticide,    *aust  have  the  shipping  container  of  such 
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cMwodity  beac   labelin9  which  daclaia*  th«  presence  of  auch 
cbealcal   In  or   on  such  coaaodlty  and  the  Cunctlon  of  sueb 
chMlcal....* 

DnlCed  reco»enda  that  Section  3(c)(1)  ID)    of   H.R.   £96   be 
aaended  by  Inaertinq  the  folloalngi 

(111)      adding  after   'and  the  TeasonB 
thecetoie'   the  additional  sentence 
^ElDvidlog  b»»££>    t^eie   liradiatlon  is 
used  on   rav  agricultural  cOBBOditlea   in 
place  of  a  post  haivest  pesticide  any 
labeling  regulationB  «111  be  conslatcnt 
with  section   403(1)    of   the  Food,   Drug  and 
Coatnetlc  Act    (21   U5C  343(1)*;   and 

ftn  inherent   piotection   In   labeling  of   the  shipping  containers 

will  be  prevention  of   re- irradiating  the  coanodity,    inaaring 

that   the  produce  has  been  tceated  within  the  safety  ll>its 

established  by  the  FDA.      In  addition,    PDA  and  the  appropriate 

atate  agencies  will  be  able  to  enforce  these  regulations   in  the 

packing  houses  oi:   irradiation  facilities.      Dnlted  urge*  the 

SubcoBBlttee  to  >ake  this  aaenAaent  to  enauie  enforceability  of 

possible  regalationa. 

Thank  you  again  for    inviting  >e  to  testify.      I  would  be  happy  to 
answer  any  questions  you  aay  have. 
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opporcunicy  co  appear  and  ceacify  celatme  to  our  position  on 
iccadiacion  pcocesBing  at  food,  specifically  porl!.  Ine  NPPC 
reprssenis  virtually  all  porK  producers  and  cneir  families  nationwide. 
Our    pomacy   mission    is    to   ennance    tne   porn    pcodjcera   opportunity    for    a 

In  1982  SPPC  delegates  passed  a  resolution  pledging  an  all-out  effort 
to  solve  tne  ptoDlem  of  tticnmosis  in  pork.  Subsequently,  a  national 
tasn      force      was      namea.  Several      government,       industry.       and 

organizational  representatives  were  named  to  serve.  At  tneic  Eirst 
neetLngi  tney  cnose  Tricnina  Safe  Pork  Task  Force  as  tneir  name,  and 
as   tneir  goal,    a   100   percent   retail   pocit  supply  safe   from  tne   threat 


It    is    not    a    major    poOlic    nealtn    pcoOlera.     NPPC 
numan     suffering     tnat     does     occur     needs     to     be 


tricninosis.       A   percentage   of    tne   population   does    not    eat    porK    Beca 
of    tne    potential    tnreat    of     tne    disease.       Over    35     percent    of     i 

OC    tne    fear   of    trictiinosis. 


,y  Google 


tti«y  consider  tnis  undesirable.  Add  co  cms  cne  face  tnat  tti*  longer 
coaking  ac  rilgnec  cempeca Cures  reduces  tne  flavor  oC  pork  and  chereby 
reduces  ics  pa  lacaoi  1  iT;y.  Tbis  is  also  conficmad  by  cne  response  of 
40  to  50  percent  of  tne  consumers  surveyed  wno  felt  tnat  pork  i«  drier 

Admittedly,  tne  actual  impact  of  tEicninosis  on  pork  consuinption  is 
diCCicult  to  assess  because  conclusive  evidence  at  tnis  point  is 
virtually  impossible  to  obtain.  Tne  researcn  figures  just  presented 
do  suggest  tnat  tne  total  elimination  of  tnis  parasite  in  tne  pork 
supply  mignt  significantly  increase  porK  consumption  and  ttierefore, 
tne   profitability   of    pork    production, 

developing   mecnods    in    addition    to    irradiation   wntcn    would    result    in    a 


cooking,    curing    or    processing,    and    freeiing. 
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Ttie  USOOE,     in  coopscation   wicn  USDA, 


diacion  at  a  dose  of  15  -  30  krads  toe  ine 
inella  spiralis  in  pork.  Studios  using 
different  cuts  of  infected  pock  snowed  tnac  there  is  no  variaOility  In 
tne  cadio-senaitivity  of  the  trictiina  in  differenc  muscles, 
irradiation  is  effective  regardless  of  whetner  tne  wtiole  carcass  or 
ground    pork    are    irradiated,      Tne    data    clearly    indtcaCas    tHac    3U    krads 

market   waignt   nogs  witn  acceptable   uniformity,   and   tnat    sucn   a  dose 
can    provide   a    suOstantial    margin   of    safety    fcr    numan   consumption. 


roqcassed    up    to    21    days,     tne    difference    noted    Between    tne    irradi 
na   non- 1 rradiated    pork    became    less,     indicating    tne    potential 
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9  Pood  Ssfaty  inapactl 


iKing.      Tne  najor  dLff« 


IPPC  also  caoparacad  wltn  tna  UiiDOE  on  a  major  sconoiiic  faaaibility 
itudy  involving  Lrradlaced  porN.  Tnac  study  anticipacsd  at  Isast  a 
:wo  percent  incraasa  in  donestic  dvroand  and  fully  a  one-tnicd  inccease 
in   foreign  demand   for   tricntna-sat*  porK.      Tnasa    Lncreassd  parcencage* 


Anoinar  icudy  conducted  Cy  a  staff  econoaist  ac  USOA's  Econoalc 
Rasaarcn  sarvica  placed  tn*  cost  o£  cncninosis  and  coxoplaaaoals  fzea 
parK    at    Decveen    $216.5    and    $319.2    nlllLoa    annually.       Low   dOie 


One   of    tne   major   obstacles    to   food    Irradiation    In   tna   U.S.    i*   tne 


,y  Google 


knowlsdga  conaumars  in  the  U.S.  had  about  Irradiation  and  how 
:hsy  ragardad  cna  pcocedura,  NPPC,  with  tna  cooperation  of  tn«  USDOE, 
conducted  a  national  survey  at  conauners,  Tne  study  snowed  tnat 
IC  40  percent  of  tne  rospondonta  nad  a  major  concern  for  food 
dlatlon.  HOMavec,  this  figuco  needs  to  be  put  into  aooa 
perspective.      A   greater   niinber   expressed   a   najor   concern    Cor   every   one 

espondents  nad  a  major  concern  for  cnentcal  spray?  uaed  on  some 
:a  and  vagacablea  tnat  they  eat;  50  percent  expressed  a  najor 
irn  foe  the  eLsK  oC  becoming  ill  from  diseases  In  or  carried  by 
they  eat;  43  percent  ware  greatly  concerned  by  preservatives  tnat 
lelng   used   in   scne  at   tne   Eoods   tnsy  now  eat;    and   47   percent   were 

Is   before   they   eat    It.       I   am    Including    tor    the    record   a   copy   of 
ne    NPPC    publication    Consuming    Topics,     volume    2,     number    S,     which 

convinced  cnac  any  irradiated  product  nuac  be   labeled.      The  reasons 
ludei     (11    Che    consumera    cignt     to    Know,     and    (2)     the    belief    thsc 

commodities.       In   order    to    realize    tnis    advantage,     the    product   must    be 

processed     product. 

Beyond  cne  issue  irradiation  is  tne  question  of  labeling  tor  trichina 
saCety.  As  seated  before  cne  HPPC  is  In  the  procsaa  of  developing  ■ 
petition  Cor  tne  approval  oC  tne  ELISA  teacing  aethod.  That  petition 
will   probably  aak   Cor  a   label    indicating   that  Che  product  nas  been. 
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.ad  for  tricnlnA.  far  irradiated  products,  ttia  laMl  ahould  eoav*y 
masaage  chat  the  product  is  ceicnlna  ■■£a.  TnacaCor*.  Ctia 
leslion  nas  Deen  made  tnae  trie  Latwl  utiltia  aoaa  discinectva  logo 
.eating  that  the  product  la  trlcnina  aata  wLcnouc  using  tna  wort 
cnina.*  Ttiis  could  cnan  be  Intagratad  into  axiatlno  indusccy  and 
irnmanc  consuner  aducation  pcograns  ao  tliat  consuB«ca  would  raalli* 
:   tnay   can  anjoy   tna   new  pom  witnout  overcooding   it. 


lOloqy  Dy  tna  U.S.  pork  packing 
ree  factors.  Tnasa  includa  cna 
ica  oC  tna  cacnnology,  and  tna 


justry   will    Oe   basad   upon  at    , 

It  savings   btougnt  aQout  by   tna   elinination  oC   tna  naad  to  follow 
pensive,     regulatad    processing    procedures    to    render   processed    pork 


NPPC  would  like  to  conoent  upon  tne  proposed  legislation  HR  6«. 
Tne  legislation  proposes  to  cnanga  consideration  ot  irradiation  fcoa 
an  additive  to  a  process.  He  tnink  tnat  tne  proposal  is  constructive 
legislation,    but   our   concern    is    tnat    approval   of    ttie    process   isignc   ba 

case,    very   little  would   probably   Be  accompl isned. 


for    tne    record    i 


!   Cast    PublL. 


read  a   paragrapn   fron   tnis   lumnary. 


1   food  production.      Both   pll 
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and  anlnalt,  tna  •ourcaa  ol  Human  food,  raealva  radiation,  not  only  In 
tti*  vlilbla  canga.   but  also  In  CHa   Infca-rad  and  ultra-violat  rangaa. 

IccadiBClon  ol  food  -  produces  by  cna  alaccco-aagnat Ic  radiation 
produced  by  cadlo-acti va  cobalt  cc  caalua  (gannia  radiation)  can  ba 
usad  to  rid  toods  of  bactarla  and  otnar  «lcEO-organla>i  tnat  causa 
•poilaga  or  diaaasa  aa  wall  aa  to  dlslntait  foods  of  Inaeeta  and  othac 
undasicabla    organ isns. 

Tna  cnamieal  cnanges  producsd  in  foods  even  by  nigh  starliilng  doaaa 
of  gaiBiaa  radiation  ace  ninor.  Tha  co>pounda  produced  alchar  aca 
Identical  ulcn  naturally  occurring  compounda  In  tcesn  foods  or  are 
producad  In  amounts  snallar  tnat  those  produced  when  toads  are 
processed  using  conventional,  well  astabllsnad  aietnods  lucn  aa 
cooKlng.  In  more  tRan  25  yaara  of  studies  with  Irradlatad  foods,  no 
narraful    affect    has    ever    been    Identified    as    due    to    cne    irradiation   of 


Tna  food  Additive  Anendmant  of  1958  to  tha  federal  Food,  Drug,  and 
Coaaetic  Act,  defined  radiation  as  a  food  additive.  Ttits  definition 
nas  nad  various  innibitory  effects  on  tna  use  of  food  irradiation  in 
tne  past  and  nore  are  envisioned  tor  tna  future.  Radiation  is  a  torn 
of  energy,  not  a  macetlai  substance.  Tnus,  radiation  is  net  a  food 
additive,    and   tne   definition    is    scientifically   erraneoua. 

NPPC  naa  a  concern  in  regard  to  eatablianing  tne  Joint  Operating 
Coaiaiaaion  tor  food  irradiation.  It  consideration  of  irradiation 
issues  Dy  agencies  would  Da  datarred  to  tne  comnlssion,  or  postponed 
because  of    tne  coamission'a   raspona ibl  1  ity   In   tnta   area,    tne  entire 
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progcan  could  be  •«¥«£• ly  Hand t capped.  Alcnougft,  HPPC  ge**tly 
coanandi    tna   sponsors  of    tnls    lagLslatlon   for  davalopaent   at   a   aolld 

caaaaren  snd  consunar  adueatton  appEoscn  co  Iccadiatlon,  ■•  ara 
■oaewnsi  concacnad  abouc  ctia  fotnatlon  of  a  new  Buraaucraey  Chat  algltt 
■arva  co  actually  catard  advancananc  In  this  impoEtant  (laid  that 
nolda  so  Hucn  proatsa  tor  the  U.S.  pork  Industry.  It  sppaacs  tn«t 
taa  BOmancum  building  in  tnls  country  to  utlllia  tna  irradiation 
pEocaas  nay  make   this  Comnisslon  obsolete  before   it  gats  astabllanad. 


ncluding  section  5  dealing  witn  Lasting 
Coc  Food  Irradiation  legislation.  He 
g  pacagrapns  U,  12,  13  in  Section  2 
a  Section  S.  It  inara  is  a  problem  tliat 
ould     favor     doing     that     wltn     saparste 
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Graham,  Executive  Vice  President  or  Public  Affairs,  of  the 
Natfonal  Food  Processors  Association  (KFPA)  and  I  am  pleased  to 
have  this  opportunity  to  testify  before  your  subcomni t tee 
regardine  the  potential  for  a  new  food  processing  technoiogir. 
irradiation.   NFPA  is  a  scientifically  and  technically  based 
trade  association  that  represents  nearly  600  companies  including 
most  of  the  major  food  processing  companies  In  the  United 
States.  Our  member  companies  pack  processed  trulls,  vegetables, 
nwats,  fish  and  specialty  products  Including  canned,  frozen, 
aseptic,  dehydrated,  pickled  and  other  preserved  food  items. 
iRcloded  In  our  membership  are  companies  that  manufacture 
packaging  and  processing  equipment,  or  provide  supplies  and 
services  to  the  food  processing  industry. 

ground  have  made  our  interest  almost  automatic  in  the  potential 
of  irradiation  either  as  one  step  in  the  processing  of  food  or  as 
■the"  process  before  retail  sale  to  the  consumer.   NFPA  has 
always  been  in  the  forefront  of  technological  development  In  food 
matters  and  irradiation  is  just  another  logical  area  to  explore. 
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On  February  14,  19S4  FDA  published  a  long  awaited  proposal 
on  the  use  of  radiation  in  the  processing  of  food  products.   That 
proposal  when  final  would  permit  low  level  irradiation  of  fresh 
fruits  and  vegetables.   Such  a  process  would  inhibit  sprouting 
and  increase  shelf  life  in  fresh  fruits  and  vegetables,  would 

records  available  for  FDA  inspection. 

The  most  controversial  issue  raised  by  the  FDA  proposal 
deals  with  labeling.  The  major  concern  of  the  food  processing 
industry  has  been  that  any  labeling  of  Irradiated  food  products 
might  be  viewed  by  the  consumer  as  a  warning.  This  Is  another 
reason  NFPA  wishes  to  stress  that  the  government  as  well  as  the 
food  processing  Industry  must  develop  programs  to  educate  the 
consumer  as  to  what  irradiation  really  does  and  what  the  benefits 


is  our  understanding  that  FDA's  final  regulation  will 
that  packaged  fruits  and  vegetables  include  the  statement 
d  with  radiation"  on  the  label.  Unpaekaged  fruits  and 
!S  will  either  have  to  have  each  piece  labeled  or  the 
ion  displayed  by  labeling  a  bulk  container  or  use  of  a 
(ign  stating  the  product  has  been  treated  with  irradia- 

coatings  have  been  applied  and  for  processed  foods  sold 
i   wi  thout  packagi  ng. 

1  groups  have  reconmended  that  the  United  States  allow 
the  logo  that  already  has  became  a  recognised  symbol 
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ally.  But  FDA  has  said  that  use  of  the  logo  In  this 
Id  have  to  be  used  with  the  statement  'treat«d  with 
tor  at  least  two  years  in  order  to  educate  the  general 


radiation"  tor  at  least 
public. 

FDA  has  already  app 
Trichinel la  spiral 
■ill  require  label 
Is  eonsidarinK  pet 
Irradiation  of  chicken  t< 

FDA  has  been  entrem. 


le  use  ot  Irradiation  to  com 
s  In  pork  carcasses  and  fresh  cuts  of  poi 
ng.  USDA's  Food  Safety  and  Inspection  3i 
tioning  the  FDA  to  approve  high-dose 

trol  Salmonella. 

autious  in  movinR  to  approve  ii 


stion  ot  food.   The  FDA  and  members  of  Congress  have  received 
nany  oomnents  expressing  concern  that  irradiation  of  food  may  ni 
be  safe.   Based  on  government  and  private  tests  conducted  now  fi 
more  than  three  decades  we  believe  these  concerns  to  be 
unfounded.   However,  such  concerns  show  that  there  Is  a  need  foi 
the  government  to  give  more  visible  support  for  food  irradiatloi 
and  perhaps  even  more  important,  the  government  must  take  a  roll 
in  the  education  of  the  consumer.   Such  educational  efforts  by 
the  industry  alone  could  be  perceived  by  the  consumer  as  self 
serving. 

Within  the  past  decade  I 
registrations  of  a  significai 
pesticides.   With  expanded  at 


cancelled  or  suspended  the 
r  of  valuable  and  widely  used 
sting  of  pesticides  and 
stry,  food  producers  are 


likely  to  be  faced  with  additional  losses  of  importan 

in  the  future.   Moreover,  the  comprehensive  premarket  testing 

requirements  imposed  under  the  1972  amenihients  to  the  Federal 
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Inseetieiile,  Fungicide  Mil   Rodcntieidc  Act  (PIFRA)  ha«a  tubstan- 
tially  increatad  the  time  end  expense,  and  eorratpondlngtjr 
reduced  the  incantlvas,  for  davalopment  «t  new  paatleidei  tor 
minor  use  crops  which  are  most  of  the  crops  produced  by  our 

Although  HFPA  believes  that  Judicious  use  of  pastleidce  will 
continue  to  be  essential  to  production  of  eeonwnleal  and  who le- 
ome  food,  these  recent  developments  demonstrate  the  need  for 
ncreased  efforts  by  both  governnent  and  private  Industry  to 
develop  safe  and  effective  nonchemical  pest  controls.   NFPA  and 
ts  members  believe  that  irradiation  is  one  of  the  most  promising 
Iternatives  to  pesticides. 

All  new  food  processes  were  questioned  extensively  by  con- 
umers  before  acceptance  and  widespread  use.  Canning,  treeiing, 
aateur [cat  Ion,  microwavlng  were  new  technologies  whose  safety 
nd  efficiency  were  questioned.  Consimer  acceptance  of  irradi- 
ted  food  will  also  be  an  evolutionary  process.  We  believe  that 
rradlatlon,  on  the  basis  of  FDA  approval  and  increasing  use, 
ill,  like  earlier  processing  technology,  ultimately  be  viewed  as 

egislation  currently  before  this  subcomni  t tee.   This  is  H.R.  S9fi 
ntroduced  by  Rep.  Sid  Morrison  (R-Wash.)  on  January  24,  198S. 
'bis  legislation  contains  express  findings  providing  important 
ecognitlon  that  food  irradiation  is  a  process  much  like  canning 
freezing,  that  irradiation  is  a  valuable  alternative  to  many 
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peitl«id«i,  and  that  public  undaritandlng  of  Irradiation  la 
•saantial  to  elimlnata  unfounded  tear  and  suiplelon. 

AltliouKh  H.R.  696  amends  lectlon  409  of  tli*  Food,  Druf,  and 
Cemetie  Act  (the  Aet)  so  tliat  Irradiation  ii  defined  aa  a  food 
proeesa  rather  than  a  food  additive  the  bill  alio  contains  a  long 
tariea  of  ameniknenti  to  section  409  separately  littint  Irradia- 
tion in  eaeh  instance  tn  which  the  term  "food  additive* 
appears.  Although  our  understanding  Is  that  there  is  no  inten- 
tion of  malcing  any  substantive  change  In  section  409  except  to 
highlight  that  Irradiation  Is  not  the  some  as  other  food  addi- 
tives, the  lengthy  amendmanti  to  that  section  are  cunbersotne  and 
could  create  contusion  or  lead  to  misinterpretation.   If  the 
purpose  is  to  have  PDA  continue  regulating  irradiation  as  It  it 
ware  an  additive  although  the  bill  changes  the  definition  to  a 
process,  it  would  be  simpler  to  leave  section  409  untouched 
particularly  since  section  :01(s)  of  The  Aet  defines  -food  addi- 
tive' to  include  "any  source  of  radiation  intended  tor  any  such 

The  Morrison  bill  would  actually  add  a  paragraph  tbb)  to 
lectlon  201(s)  that  would  define  "food  Irradiation  process'  in 
detail.   Our  suggestion  would  be  simply  to  amend  the  current 
lai(s)  by  adding  'any  source  of  irradiation'  following  the  use  of 
the  word  "substance'  and  deleting  'end  including  any  source  of 
radiation  intended  for  any  such  use'  at  the  end  of  the  first 
parenthetical  phrase. 
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Amcndad  201(5)  trould  read: 

The  term  "food  additive'  means  any  aubstane*  and 
any  aource  of  Irradiation  the  Intended  use  of  wbleh 
results  or  may  rea*onably  be  expected  to  remit, 
directly  or  indirectly.  In  Its  becoming  a  component 
or  otherwiie  affecting  the  characteris tiet  of  any 
food  (including  any  substance  tnd  any  source  of 
i  r-B^djat  ion  intended  for  use  In  producing,  manu- 
facturing, packing,  processing,  preparing,  treat- 
ing, packaging,  transporting,  or  holding  food;}  and 
-t-neiadt'ng-anT-saBree-ef-radi-atfOR-fR^eiided-fep-eity 

diat Ion  Is  not  generally  recognized,  among  experts 
qualified  by  scientific  training  and  experience  to 
evaluate  its  safety,  as  having  been  adequately 
shown  through  scientific  procedures  (or.  In  th« 
case  of  a  substance  and  any  source  of  irradiation 
used  in  tood  prior  to  January  I,  I9sa, through 
either  scientific  procedures  or  experience  based  on 
eonvnon  use  In  food)  to  be  safe  under  the  conditions 
of  its  intended  use,  except  that  such  term  does  not 
Include  — 
Despite  the  fact  that  the  Morrison  bill  really  does  not 
er  current  FDA  regulatory  power  over  food  irradiation,  we 


•  red,    that    to 
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believe  that  it  would  provide  a  valuable  mechanism  to  promote 
irradiation  research  and  development  and  to  foster  greatly  needed 
consumer  education.   This  laglslation  would  also  promote  rational 
and  consistent  use  ot  Tood  Irradiation  and  reduce  unwarranted 
burdens  on  connerce  by  preempting  state  and  locsl  food  irradia- 
tion regulations  dirferent  than  or  in  addition  to  those  imposed 
by  PDA. 

However  we  are  concerned  that  one  o(  the  'Findings  and 
tnrpaias"  listed  under  section  2   might  be  misunderstood  to  Imply 
that  additional  research  is  required  to  ensure  that  irradiation 
is  a  safe  food  process.  As  we  and  other  witnesses  have  stated 
there  has  already  been  extensive  research  and  testing 
denwnstr.ating  that  this  process  is  sate. 

An  area  of  real  concern  to  the  food  processing  industry  is 
the  negative  reaction  by  the  consianer  to  anything  that  may  be 
connected  with  nuclear  power.   For  this  reason  we  question  the 
appropriateness  of  section  S  of  H.R.  S96  in  what  is  supposed  to 
be  legislation  to  promote  a  new  food  processing  technology. 
Scetion  i   deals  solely  with  the  "Leasing  of  Nuclear  Byproduct 
Material  for  Food  Irradiation"  and  we  do  not  believe  it  belongs 
in  this  bill.   For  the  same  reason  we  believe  paragraphs  (11), 
(12)  and  (13)  should  be  omitted  from  section  2,  "Findings  and 

(11)  there  Is  an  acute  shortage  of  United  States 
source  material  required  for  food  Irradiation 
process  and  current  supplies  ere  unable  to  meet 
projected  dcmandi 
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{ID  the  Federal  Government  owns  byproduct 

back  to  the  United  States  Treasury  through  the 
lease  of  irradiation  source  materials  to  private 
and  public  agencies;" 
The  main  reason  for  any  delay  in  the  advancement  of  irradia- 
tion as  a  food  process  technology  will  be  the  lack  of  consumer 
acceptance.   For  this  reason  we  believe  that  any  legislation  that 
may  be  necessary  to  ensure  proper  handling  of  "source  materials" 

The  American  Medical  Association,  the  World  Health 
Organization  and  the  American  Council  on  Science  and  Health  have 
already  endorsed  irradiation  as  a  safe  food  process.   The 

especially  for  patients  on  inmunosuppressi ve  drugs  who  are 
required  to  have  a  diet  free  of  microbiologic  contamination. 

Finally,  as  I  have  stated  we  as  an  association  have  more 
than  a  passing  interest  in  food  irradiation.   We  are  presently 
working  with  the  U.S.  Department  of  Energy  (DOE)  on  a  cooperative 
agreement  which  would  provide  us  a  cesium  agricultural  oontnodi- 
ties  irradiator  (CACI)  which  would  be  built  next  to  our  food 
research  laboratory  i n  Ca t i forni a.   Our  present  laboratory 
facilities  in  California,  Seattle  and  Washington,  D.C.  enable  us 
to  do  research  in  all  types  of  food  processing  and  packaging.   An 
irradiation  facility  next  to  our  California  laboratory  would 
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enable  us  to  study  the  [nteraetion  between  different  types  of 

or  irradiation  and  freezinE- 

DOE  involvement  in  this  project  is  part  of  the  Byproducts 
Utilization  Program  which  has  the  goal  of  developing  and  encour- 
■ting  eonnereial  use  ot  DOE  byproducts  such  as  Cesium  13T.  This 
dononstrat ion  project  was  created  by  Congress  as  an  ideal  way  to 
assess  the  feasibility  of  this  type  of  technology  transfer.  DOE 
has  said  that  the  use  of  radiation  to  treat  foodstuffs  would 

and  could  do  much  to  reduce  postharvest  losses  of  foods,  increase 
inlernational  trade  potential,  and  eliminate  health-threatening 
microorganisms  in  food. 

We  have  not  signed  a  final  agreement  with  DOE  but  we  are 

participating  in  food  irradiation  research. 
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■anCed  by  Barry  C.  Husaaui,  D.V.H.,  Pb.D. 


TestiDony  on  a.    R.  €96 
House  kgricultuie  CoBBitteo 


the  opportunity  to  present  testimony  today  on  the  potential  benefit 
I  am  the  Executive  Vice  President 


:ific  Affai 


The  Coal I 


s  Assoi 


St  the  greatest  obstacle  to  widespread  commercial  use  of  food 
radiation  was  the  uncertainty  regarding  consuffler  acceptance  of 
>  process.   Surveys  have  shown  that  without  some  explanation  of 
i   process,  consumers  initially  display  feat  and  mistrust  upon 

linfotmalion  has  been  communicated  to  the  consuming  public  about 

JuBtry  fought  to  remedy  these  problems  by  disseminating  more 
lanced  and  credible  information  to  the  public. 


in  support  of  this 
the  formation  of  i 
include  food  comps 


impbell  Soup,  General 
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packaginq  canpaniea  such  as  DuPont  and  spice  interests  like 
HcComlck.   In  addition,  tcade  associationi  representing  moit 
major  food  industry  groups  are  members  of  the  Coalition.   Without 
question,  the  Coalition  foe  Food  Itradiation  represents  the  most 

industry  in  suppott  of  a  food  preservation  technique. 

of  ways  ia  chich  irradiation  technology  could  be  employed  by  the 

food  industry.  The  fcesh  fruit  and  vegetable  and  spice  industries 
could  use  irradiation  as  an  alternative  to  chemicals  and  pesticides 
to  treat  and  disinfest  ccops.   The  meat  and  poultry  industries 

that  cause  disease.   And  the  proceased  food  industry  could  employ 
the  technology  to  sterlliie  packaging  materials  or  combine  the 

h  other  processes  to  develop  new,  nutritious,  shelf- 


Consumers  will  be  able  to  buy  products  that  stay  fresher  longer, 
since  the  process  can  extend  the  shelf-life  of  some  foods  by 
preventing  sprouting,  retarding  mold  and  killing  many  spoilage 
bacteria.   Despite  existing  health  and  safety  standards  and  warn 

bacteria  such  as  Salmonella  and  parasites  such  as  Trichinella 

of  food  irradiation  could  substantially  reduce  these  risks  and 
cnake  the  food  supply  safer.   Irradiation  can  also  open  new  expoi 
jnarkets  for  U.S.  food  commodttiea,  expanding  cocnmercial  oppor- 
tunities Cor  American  farmers  and  food  processors. 
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will  allow  many  food  items  that  now  spoil  quickly  to  be  treated 
and  shipped  to  needy  countries  or  to  be  grown,  irradiated  and 
stored  In  the  countries  themselves.   This  Is  especially  significant 
for  countries  in  which  refrigeration  is  not  commonly  available, 
such  as  those  in  Africa. 

The  Coalition  believes  that  the  safety  concerns  associated 
with  toad  Lrrddiatton  technology  at  levels  now  being  considered 
by  FDA  have  more  than  adequately  been  put  to  rest.  In  the  over 
thirty  years  during  which  food  irradiation  has  been  studied,  con- 

■  Irradiation  does  not  make  foods  radioactive,  since  the 
energy  travels  through  the  food  without  leaving  any  residues  or 

food,  and  the  changes  in  food  resulting  from  low-level  irradiation 
are  too  minute  to  affect  the  safety  of  the  food  product; 


■  Irradiation  does  not  significantly  affect  the  nutritional 

It  is  important  to  recogniie  that  the  food  industry  is  con- 
servative by  nature,  unwilling  to  jeopardize  its  relationship  of 
trust  with  consumers  by  employing  a   controversial  new  technology. 
However,  leaders  of  the  food  industry  are  viewing  food  irradiation 
as  a  safe,  beneficial  and  economical  technology  whose  tine  has 
come.   The  thirty  plus  companies  and  trade  aasociationa  that 
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in  the  hope  that  much  oC  the  nisinfocmation  beinq  circulated  on 
food  irradiation  can  be  countered,  and  the  negative  image  of  the 
technology  can  be  dispelled. 

Hhile  the  Coalition  is  not  a  lobby  group,  it  does  support 
legislation  or  regulatory  initiatives  that  serve  to  promote  Che 
ccooercial  growth  of  food  irradiation.   While  l  will  leave  it  up 

of  Representative  Sid  Honison's  bill,  H.  R.  696,  on  behalf  of 
the  Coalition  1  would  liKe  Co  voice  support  for  the  overall  inte 

A  copy  of  the  Coalition's  position  paper  on  food  irradiatic 
has  been  submitted  to  the  subcomoittee  for  the  record.  I  thank 
you  for  this  opportunity  to  testify,  and  I  would  be  happy  Co  ant 
any  questions  you  might  have. 
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BldoocganlBBa, 


t   th* 


latloi 


B  la  a  pcaaarTatloa  >«thod  that  uaaa  focu  of  ladlaot 
an  ba  qua  raya  or  i-cayi  —  light  wavaa  of 
a  abla  to  paaatiata  fooda  and  food  pack aging 
y  dlaiupting  call  coaponanta,  thua  killlnq  baiMiil 
acta  and  othai  aouieaa  of  food  contaBlmtlen  uttkout 
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Coalition  IM  F 


Bctabl*  c«ldut>. 
A  Mjoc  pcw*n  advantagi  of  (aed  IcndUtlon  It  chat  thi  pioeau 
pw  kcip  Cood*  CcvBbac   long*!.      Iciadlitid  itctwiMEClga,  tot  aia^li, 
Bin  In  good  condition  toe  thiae  Co  tout  WMh*,  a*  oppoatd  to 


alao  Bakaa  (soda  aatoc  to  aat  by  dattfoyinq 

•  tood  polaonlng  and  paiaaltaa  t 

caa  and  food-boina  dUaaa*  hata 

dcaplta  ■ilatln?  haalth  and  aatcCy  it 

■ainlnga  to  conaupcca  about  pcofiai  tood  handling,'  aaid  Hgai 

haalth  haiacda  aucti  aa  toioplaaaoala,   tdchlnoala  and  aalaoii 


a  yaac,  pai 


countclea  in  Xtt: 


J  waat*.  By  aubatantially  catardtnq 
Y  lood  ttaa  that  no*  apoll  quiclily 
ly  countrlaa  or  to  ba  grown,  licadli 
naalvaa.     ihia  la  atpcclally  alfntf 

aa,   Inadlatien  can  opan  now  aipott  aatl 
indlnq  ewatclal  opportunltUa  toe  lw*i 

on  to  calaaaa  a  final  ciiling  to  alloH  fi 
■  and  vagatablaa.     Food  ircadlatlOD  la  i 
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CHllCian  (« 


ua*d  In  t£*  U.S. I  hirinq  bMB  ippcwad  to  aa*  oa  poik  utd  to  dtatrsr 
baraCul  plctoba*   Id  apleaa.   Inhibit  iprontlng   la  potato**,   and  tiMt  toot 
toe  hoipital  patlMt*  with   liMjn*  *yatM  dlaoidari.     ABaclean  aatcsoaata 
•at  Hat  and  poultry  pcaaarvad  br  Icradlatloii.     Iba  AMtlean  Mdtcal 
MaociatlOD  baa  alae  anderaad  tba  oa*  o(  food  litadtattoa. 

•Food  Irradiation  la  a  tadinol09y  vhoaa  tlM  baa  CBH,*  aald 
NDaraan.     *it  la  a  banaflelal  aaana  o(  pcocoaalng  food*  and  alioald  b* 
tiaatad  a*  aucti   undac   fadaial  law.' 

Via  OsalltlOD  tor   rood   Ircadlation  «•  foraad  in  January  IMS  to 

coaltcloD  la  coapoaod  ot  oirar  30  coapanloa  and  aaaociatlona  tioa  tba  food 
Indnatiy. 


„GoogIe 


357 


L  ASSOCUTION 


Subco^ilttca  on  Dcpanacdt  Opcraclona, 

Retcanh  sod  Forrlgn  Agriculture 

Co^lcCec  on  Agriculture 

Ualtad  States  Houac  of  Rcpraacotatlvx 


Fraacnted  by 
A.   Harold  Lublo,  M 


of  Food  I 


lloTMb*c  IB,   19B5 
ChalTBaa  and  Hmbars  of  the  Cn^lttae; 

A.   Harold  Lubln,  M.D. .  and  I  as  Dtractor  of  ttw  DapartHeot 
I.   Hutiltton,  and  Faraonal  Hulcb  of  Cba  Jtaarlcan  Hadlcal 

Acco^anylng  ae  la  Thoaaa  Wolff  of  the  AKA'a  Departaent  of 
Leglalatlon.      The  AHA  appivclatea  Cbe  invltatloD  to  teatify  today 
ng  B.R.   696,    the  Federal  Food  Irradiation  Devalopaent  and  Control 
1985. 
R.   696  itould  aaend  tha  Federal  Food,  Drug,   and  CoaMtlc  Act   to 
I  food  Irradiation  aa  a  'proceaa*  under  the  Act.     Currently,  food 

Deluded  under  the  Act'a  definition  of  'food  additive.' 
rradlatlon  proceas'  would  b«  daftoad  aa  ■  food  trvacaent  in  which 
E  energy  la  applied  to  food  to  Inhibit  or  deatroy  bacteria  and 
icrooiganlaaa  lAIch  ceuae  apollag*,   to  Inhibit  aproutlng,   to 
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racsTd  th*  po(t-b*Tvi(t  Tlpeoloa  of  food,  aod  to  laproT*  eh*  food's 
fuDCEloml  proponlM.     Ttaa  Pood  and  Dni|  Idalolaeracloa  vouU  ncala  lea 
anthoTltT  to  ragulata  food  Irradiation  aod  do  atata  oc  political 
aubdiTlalon  would  ba  allownl  to  aatabllah  aii7  food  Irradiation 
taqulTaaant  iihlch  la  'In  addition  to  or  dlffannt  tram"  any  FOA 

H.B.  696  alao  would  craata  a  Jolnc  Opaiaclng  Co^aalon  for  Food 
radiation  within  tha  Dapartaant  of  Alrleultara.     tba  Pii— luliin  woold 
coapoaed  of  eight  ■■■ban  Including  rapmiantatlvaa  of  aavan 
vanaant  agoaclaa  and  ono  person  rapraaantlng  tha  Intaraaca  of  tba 
naral  public.     Itw  Coaalaalon  vonld  coordinate  end  ravlaw  all  faderal 
aaarch,  devaloiaent,  and  d^wmatratlon  actlvltlea  tvlaclng  to  food 


r radiation  and  celiac t 
Irradiation  produced  by 
would  eoordloate  Inforaal 
concarnlng  food 
private  crganlrat 

ta  InraaCBtnc  b;  prl 


ind  eonaolldata  tba  data  coDcamloi  food 
'adaral  aganclea.     In  addition,  tha  Ce^alaalon 
[anal  aichange  and  aduca Clonal  actlvlclaa 
in  with  appropriate  federal  ■gancles.   atatea, 
tha  general  public.      The  Co^daalon  would  alao 
vata  coapaDla*  In  tba  developaant  and 
ippllcatlon  of  food  Irradiation  and  atteapt  to  foater  greater  public 

ng  of   Che   proceea  of  food   irradiation.      Finally,   tba 
Co^ilaalon  could  pad  don  tha  FM  to  expend  the  acope  of  ratulatloa 
allowlot  for  co^erclal  application  of  food  Irradiation. 

The  MA  auppotta  B,S.  6H.  Meny  rnan  of  IncarnaCIonal  axperlaaca 
here  d^wnacrated  that  fooda  Irradlacad  at  larala  of  up  to  10  UlograTa 
(1,000  Ulorada}  era  aafa  to  eat.     In  fact.  In  1980,  the  Joint  bpert 


,y  Google 


rood*,   oponaorBd  by  the  Food 
hclooo,  tha 
1  Baalth  Oc|aDliacioD 
Id  coBOdlty  up  to  an 

Qo  toilcologlcal 
rablologlcal 
sited  Hatlooa 

t  asctadlng  10 


Co^tccc  oa  tha  Uholcaoaaaeaa  of  Irradlatad  Poo 
and  ««ilciilcuca  Organluclon  (FU)  of  the  United 
iDternatlonal  Atislc  Bnetgy  ^encT,  and  the  Horl 
<HBO),  coocluded  that  'the  trtadtatlon  of  anjr  fa 
averall  avarate  doi*  of  10  kCr  (1,000  Ulorada) 
baaard'  aod  '.. .Intcoducei  no  apeclal  mitritlona 
probleaa.'  The  Codex  AllBcntarlua  Co^d.aaloc,  ■ 
orgaoltatlOB  under  the  auaplcaa  of  the  WBO  and  the  t 
uocoBdtttoBal  cleareDca  for  fooda  Irradiated  a 
kCr  (1,000  kllorada). 

Food  Irradiation  leama  no  raaldue  la  food.     Noreovec,  lAll*  food 
Irrndlaclon  doe*  cause  alight  chealcal  and  phfaleal  cbaosoa  In  food, 
theae  cbaosea  aro  no  aaro  algnlflcant  than  tha  changea  that  occur  fn» 
other  aceeptod  food  proeaaita  anch  •■  bolllnt  or  fteailng.     Over  30  jrears 
of  atnd7  ualng  aopblltlcated  analytical  technlqnaa  to  aacattalB  abat 
unique  radlolytlc  producta  (UIFa)  ■>;  bo  fotaad  In  Irradiated  food  have 
failed  to  detect  the  production  of  any  DIFa  of   toilcologlcal  concern. 

Food  Irradiation  producea  no  algnlflcant  reduction  la  the  nutritional 
quolltr  of  food.     In  addition.  It  ha*  a  anaber  of  lapottant  potential 
•ppllcatlona.      Food  irradiation  la  effective  In  kllllnt  Che 
■Icroorgaoliaa  that  eauaa  food  •pollai*.     Tha*,  food  Irradiation  could 
extend  the  Btotage  life  of  ouaaroua  perlahable  food*  thoreb]'  iDCnaaloi 
the  pTodocclTlcy  of  D.3.  food  proceaalnt  and  dlatrlbutlon  and  opening  aa¥ 
export  opportunlclea. .     Thaao  factor*  are  votT  algnlfleaat  alnee  a 
conaldarabl*  aaount  of  tha  world'a  food  supply  I*  loat  each  year  through 
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rood  Irradlatlan  maj  also  ba  ■  vtsbl*  aIt*rMtl*a,  !■  tba 
p(i*t-lur**aE  dlalnf  •atatloo  af  fnlta  aod  i 
whlcb  haaltb  coacatsa  ha*a  baan  ralaad.  MaraovcT,  tt  Bar  b*  •fCacclM  !■ 
coatrolllng  trlcbloaa  la  (raab  poik  and  aalaoaatla  In  rad  naata,  panltty 
and  (lab. 

In  our  Tlaa  (anal  ofdctal  radaaalflcatlaa  af  (and  1— ^*"*—  U 
lapottant  la  taiaa  o(  pabllc  accaptaaca  o(  cba  (act  that  faad  Imttatlaa 
la  ■  aafa  procaaa,  not  a  potantlall;  bawarfaaa  (oad  addltl*a.     It  t» 
lavonant  to  nata  chat  food  inadlatlon  doaa  ant  naka  tha  iiradlfd  faad 
radlaacttvn  alaca  It  la  dooa  at  aaaricr  lavala  nail  baloa  tkaaa  iialTad 
ts  tndaca  TadloacllTlcy      Ba  batlava  It  la  appivfclata,  haaaiaait  that  tkn 
btU  nonld  aat  altelMta  tba  nt'a  MtkMity  ta  racalata  (aad 
InadlattOB.     Ilda  wBold  aifar  t 

Tba  IH  I 

tot  load  lKa«Utlon.  Tha  riiMlaatnn  maid  paifan  tha  vital  trlan  < 
cgoidlnatliS  raaaalch  caocaivlas  toad  irradladoB  that  carraai'ly  In 
fratwaarail  aaaa«  aaay  (adatal  afaaclao.  Iha  rii^Mlaa  naaU  nlaa  hana 
tha  lapart^  faaetlon  of  pcaaaclac  pahllc  ■aiinlMdln  lad  atumati 
a<  (and  Imdlaclua.  Ihla  WBitld  mIiII  lafanAat  tkn  patllc  a<  tkn  aa« 
paeantlnl  bannftta  »t  food  Irradlatlsa 
eoncaann  maul  tin  tka  paaaaaa. 
far  tha  CoBtaaton  Eo  haM  tha  aatkBdey  ta  paClUan  tkn  ttk  U  It 
baUavaa  dwE  dka  i.Mamil  anUcadan  »t  (aa«  Irtadta**—  aknaU  k 
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H*  also  auppoit  th« 
lad  local  lava  that  an 
raqulmcnt*  coBCcrnlot  fwid 


on  la  cha  bill  that  iiould  praaapt  acatc 
or  dlffaraat  fim  tha  FDA'* 
idtatlon.     Ha  belleva  that  tha  rafulatioa 


food  IrradlatloQ  aboul^  ba  aoifoi 


tbrauibout  c 


I  councrr  In  ordar  t 


t  that  tha  naclonwlde  Barkatlnt  of  lend] 
.acoaalatcot  or  coofllctln)  acato  and  local  ■< 
ha  ilU  raeognlaaa  that  quaatlooa  auat 


Latad  food  la  not  lapadod  by 


,  ba  addraaaad  c 


ucatlonal  afforti  by  tha 


■hathar  food  Irradiation  olll  ba  a  e 

eoHBarelal  applleaclooa.     Horaovar, 

food  tnduBcry,    the  lOTaciaant,  and  haal 

balp  anaurc  widaapTcad  conaua 

Irradiation.     Bowaver,  m  bal 

iHportaot  flrat  atap  In  proaotlng  tba  uaa  of  tba  proBlalni  tachiuilo)y  of 

food  Irndtatlon.     Ha  aapport  aarl;  adoption  of  thla  la|lalatlon. 

Kr.  Qiatraan,   tha  MIA  appnclataa  jont  Invitation  to  taactfy  bafon 
tha  CoBBlttaa  and  aeanda  mad;  to  work  itlth  tou  eoncarnlnt  thla  l>partant 


-affaci 
Idltloi 


iDce  of  tba  uaa  of  food 
anactaaat  of  H.B.  G96  la 
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NCSFI 


Nation*!  Coalition  to  Slop  Food  Irrmdimllon 

PtMA*:  <4*9t  MN-CSFI  P.O.  Boa  SS-MW.  San  ttui 


TESTIMCmy  FOR  THE   PUBLIC   RECORO  DH  H.R.  GSe.-TTDEIWL  FOOD  IRIUIDIA- 
TION  DEVELOPMENT   AKD  CONTROL   ACT  OF   1985,"    BEFORE  THE  HOUSE  AGRI- 
CULTURE  SUBCOMMITTEE   ON   DEPARTMENT  OPERATIONS,    RESEARCH  AND  FOR- 
,    NOVEMBER   IB,    19BS,    ROOM   1102,    LOHGHORTH  BOUSE 
,    D.C.    J0515. 


HOUSE  SUBCOMMITTEE  ON  DEPARTMENT  OPERATIONS,    RESEARCH   »  FOREIGN 

AGRICULTURE 

ROOM   1301 

LOHGWORTH  HOUSE  OFFICE  BUILDING 

WASHINGTON,  D.C.  20S15 

THE  HONORABLE  BERKELEY  BEDELL  AND  DISTIHGUSIHED  REPRESENTATIVES, 

Good  morning.   My  name  is   Denis  Mosgofian.   I  an  an  occupB- 
tional  health  instructor  to  the  Graphic  ComunicBtionG  Industry, 
and  am  a  fine  arts  and  industrial  photolithographer  by  trade. 
I  am  here  today  temtifying  on  behalf  of  the  NATIOMAL  COALITION 
TO  STOP  FOOD  IRRADIATION,  of  which  1  am  co-founder  and  director. 

It  is  our  viev  that  H.R.  i 


First,  H.R. 

£96 -s  asaer 

ion  th 

t  -irradiation 

of  food... 

Is 

ocogniied  by 

internation 

1  authorities  and  the 

Department  of 

H«a 

th  and  Human 

ServiceE  as 

safe  and  wholesome'  if 

neither  proof 

of 

ground 

latlon. 

1  recently, 

bendectin, 

halidimide, 

sulfjt 

E  and  asbestos 

as  safe  and 

who 

esome.   It  i 

important  to  note 

that  what  is  iP 

terna tional 

ne  body  is  n 

tional  to  a 

other. 

and  local  to  ot 

hers.  We 

•re 

impressed  by 

proofs  of  safety,  and  not  by  reference  to 

aut 

orities.   At 

this  point 

here  i 

no  firm  proof 

of  safety. 

The  second 

lawed  presumption 

n  which  H.R.  6S 

6  sits  is 

"irradiatio 

is  a  proce 

like  cooking 

n  a  micro- 

wav 

oven,  bolli 

g  or  freeii 

g.-  T 

is  could  not  b« 

further 

fro 

the  troth, 
zing  and  mic 

Gamma  radia 
owaving  are 

ion  is 

ioniiina  energj 

;  boiling, 

frc 

radiation 

ind 

disrupts-tKe-iTect 

target  tissues 

radical  chemistry, 

mical  bonds, 

and 

unique  radiolytic  produc 

iiing  gamma  rad 

coo 

ingj  it  does 

not  replace 

it.   C 

unma  radiation' 

unique 

rad 

olytic  produ 

dded  to  the  varied  ha 

ards  of 

coo 

ing,  and  will  increase  t 
y  in  our  society.  Moreov 

e  total  toxic  load  people  must 

r,  it 

B  unknown  what 

the  cooking 

rradiat«d  foods  will  produce.   But  gamna  Icrad 

ation  is 

def 

nitely  not  ■ 

like  cooking 
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He  must  keep  in  mind  the  method  by  which  gamma  radiaCic 
kills,  by  molecular  disruption  and  free  radical  chemistry,  i 
order  to  appreciate  its  distinction  from  other  food  treatmer 
It  is  vhat  ioniiing  radiation  does  that  matters.   H.R.  696 
glosses  this  over. 

Gamma  irradiation  adds  adulterative  compounds  to  food 

that  Congress  adopted  the  1958  Additives  Amendment  to  the  Fc 
Drug  and  Cosmetic  Act,  and  explicitly  included  food  irradiat 
in  the  food  additive  classification.  K.R.  696  seeks  to  void 
that  Congressional  intent  by  falsely  declaring  gamiBa  radiati 


The 

egiBlative 

B.  696  of  changing 

ood 

irradioti 

tive"  clas 

remove  ir 

radiated  foo 

from  FDA 

sting 

Its  and  labeling  obliga 

ions  stipula 

ted  by 

he  1958 

the  FDft  wit^ 

s  foun 

a  tion 

npetiis  to  CO 
Making  pro 

fidentally 
ess  throug 

continue  the 
the  Federa 

etail- 

label  Rul 

ReSTsT 

— 

irTr-696 

t  of  the  picture  wh 

pretend in 

otherwise. 

In  t 

arms  Of  "pro 

ess"(   bak 

ng,  boiling 

freezing)  there 

safety  revi 

3  to  low  ac 

d  foods 

for 

acidity, a 

d  except  as 

to  poor  ta 

it at ion  for 

microbacterial 

contamina 

ion.   How  c 

n  any  responsible  legi 

lator  endorse 

the  insti 

utionalizin 

of  this  c 

sual  procedi. 

re  for 

oniiing 

radiation?  This  Is  what  H.R.  69 

asks  you  tc 

do. 

The 

aurden  of  food  safety  r 

•ponsiblity 

rests  w 

th  the 

govermnen 

bility  in  Administrati 

e  food  Bcru 

iny  and 

siroultan- 

eously  li 

nit  citiien 

eview  by  p 

ecludlnq  state  and 

ocal  elected 

officials 

from  eatabl 

Bhing  more 

stringent  ec 

ae  establish 

d  by  the  proposed  Joint 

Operat 

ng 

Commissio 

for  Food 

rradiation 

H.R.  696 

ails  by 

omission 

to  spell  out  a  single 

otection,  and  in  th 

legislati 

3n  seeks  remc 

val  of  existing  protec 

ions  by 

Changing 

food  irradiation  to  a 

•process". 

We  n 

3te  that  H.R 

696  ignor 

s  the  1968  T 

DA  ban 

an  irradia- 

tion  of  pork  and  it« 

indinos  of 

sicnificant 

adverse 

effects 

on  reprod 

ction,  mortality,  weight  depressio 

pituitary 

on  of  antinutrient 

factor. 

It  appear 
Buling'au 

to  us  from 

the  FDA  pe 

functory  July  22,  1 

thoriiing  ir 

pork,  that 
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increaHed  aflatoxin  production  after  gamma  irradiation  ,  ahould 
give  each  of  you  reason  to  want  more  definitive  infor»«tioii  thmn 
■elf-servlng  Industry  hyperbole  and  explanations  why  each  negative 
finding  1b  BoBiehow  not  applicable. 

With  respect  to  the  ■internstional  author > t ie« * ,  a  Japaneae 
doctor,  TakahaE   Kosei,  re-analyied  the  toxicological  data 
used  by  the  Joint  Coimuttee  of  FAO/IAEA/MHO  and  found  that 
unconditional  acceptance  of  irradiation  of  potatoes,  onions, 
wheat  and  rice  was  not  supportecj. 

Dr.  Takshashi  KoBei  also  concluded  that'the  theoretical 
approval  on  the  safety  of  all  kinds  of  food  irradiated  at  a  dose 
of  up  to  1,000,000  rads  was  not  supported  either  from  the  view 
point  of  radio-chenical  studies  on  food  stuffs  as  a  complex 
system,  or  from  the  experimental  results."   His  report  "cast 
grave  doubts  on  the  reliability  of  scientific  activities  of 
international  organizations  such  as  FAQ,  IAEA,  and  KHO.* 

It  appears  to  ut  H.tt.  696    is  designed  to  promote  the 
Department  of  Energy  By-Products  Utilization  Program  proposal 
tor  nuclear  waste  [lanagenent.  This  pragram  is  the  prcaK>tlng  of 
a  socially  acceptable  Industry  vhich  will  require  the  building 
of  thousands  of  warehouses  for  AfMriCa'S  nuclear  waste. 

Food  irradiation  depends  upon  a  network  of  food  Irradiating 
plant*.   These  are  proposed  to  each  house  3  000,000  curies  of 
radioactive  CESIUH  -137(from  -weapons  i   power  waste   and  -CoBalT-BO, 
H.R.  e96'a  passage  is  needed  to  «peri  the  door  for  this  pra^iram. 
As  you  can  s«e,  this  program  for  food  irradiating  facilities 
will  promote  the      widespread  proliferation  of  radlosctiv* 
waste.   This  will  increaae   the  likelihood  of  irreversible 
radioactive  contamination  of  our  comiunitics  and  highway*  from 
Inevitable  human  error  and  accident,  mlacalculatlon  and  negli- 

Hc  need  only  recall  the  accident  at  the  International 
NutronlcB  plant  in  Dover.  New  Jersey,  the  tritium  leaks  which 
contaminated  the  Tucson,  Arizona  school  district  kltchenlAmerlcan 
Atomics)  ,  and  the  worker  eicpBsure  through  management  error 
and  decition.  Radiation  Technology,  Dockaway.  Neu  Jersey,  to 
get  a  glimpse  of  the  pandora's  box  of  nuclear  horrors  U.K.  696 
opens.   B.R  69i    further  opens  the  door  for  the  unloading  of 
America's  rad  oactive  waste  onto  developing  nations  where  it 
nay  be  presumed  env  ronmental  and  occupational  regulations  and 
enforcement  are  leas  stringent  than  here  in  the  tlSk.      To 
launch  the  food  Irradiation  industry,  such  pro  iferatlon  of 
rad-waste  is  required.   Yet  it  Is  by  no  means  necessary  to 
quality  food  production,  and  poses  a  planetary  contaalnation 
threat  second  only  to  nuclear  war. 


„GoogIe 


Only  a  full  technology  nssc 
review  of  the  ultra-hazardous  fc 
offer  us  ■  fim  beqinning  point 
consequences  of  launching  food  i 
the  effects  uill  be  irrevocable. 


1  urge  you  to  rei« 

of  thousands  of  oiemberH  and  supportc 
itions  of  the  katiohal  coalition  to 
STOP  FOOD  IRRADIATION,  I  uish  to  thank  you  for  this  opportunity 
to  present  testimony  on  a  natter  of  grave  importance  to  ua  all. 


ReEB«Ttfully,    /~\  y 
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nr.  Abe  Sprinaock 

521  south  5th  Street  MS 

San  Joae,  Califomi*  95112 

Dear  Hr.  Spriniock, 

Thank  you  foi  your  neteags  about  the  Food  and  Drug  AdniniBtxation'a 


food  additive! 

has  been  introduced  ~  S.  288  in  the  Senate  and  B.n.    696  in  the 


vould  alloH  food  manufacturers  and  food  pcoceEsoia  to  use  cadiatio 
to  kill  insects  in  fruits  and  vegetables  and  to  extend  the  shelf- 
life  of  specific  spices  and  vegetable  seBBoninge.   The  proposed 
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COAUnOH  TO  STOP  FOOD  DtHADIATIOll  -  LBOISLA'nVB  AMALTaW 

Hie  Pedanl  PM>d  bnOaUoa  DmriopoMfit  and  CsatMl  Aet  et  IMS 

H.R.Mt  Md  8.ltt 


TH»  classic  loophole  legislation,  submitted  In  the  House  by  Congressnian  Sid  Morrlswi 
(R- Washington)  and  in  the  Senate  tv  Senator  SUde  Gorton  (R-Hashlngton),  propoaasi 
I.     to  change  the  basic  definitions  in  the  Food  Additives  Ammendment  of  1958  as  dted 
in  srusc  5  311(*)  (Section  101),  by  ramovinc  the  phrue  'totd  Indndlng any  Mar«*  of 
radiation  intended  for  any  w^  um"  as  follow*: 

(s)  llw  term  "food  additive"  means  any  substance  tha  IntoHlad  use  of 
which  retults  or  may  reasonably  be  expected  to  result,  directly  or  Infireetly,  In 
its  becoming  a  component  or  otherwise  affecting  the  characteristics  of  any  food 
{Including  any  substance  Intended  tor  um  In  producing,  manufacturing,  packing, 
processing,  preparing,  treating,  packaging,  transporting,  or  holding  food;  awl 
bielwdiag  any  seoree  ef  radtaUew  Intended  §«t  taf  aw^  <fi  If  weh  substance  is 
not  generally  reco^ized,  amof^  experts  quallfiad  and  e]cperienee  to  evaluate  Its 
safety,  as  having  been  adequately  shown  through  scientific  procedures  (or,  in  the 
case  of  a  substance  used  in  food  prior  to  January  1,  19S>,  through  either 
scientific  procedures  or  experience  based  on  common  use  in  food)  to  be  safe 
under  the  conditions  of  its  IntMided  uset  except  that  such  term  does  not 
Include—  , 

(1)    a  pesticide  chenileal  In  or  on  a  raw  agricultural  commodity;  or 

(1)  A  pesticide  chemical  to 
used  in  the  production,  storage,  i 
commodity;  or 

(3)  a  color  additive;  or 

(4)  any  substance  used  In  accordance  with  a  sanction  or  approval 
granted  prior  to  September  6,  19SB,  pursuant  to  this  chapter,  the  I^ultry 
Products  Inspection  Act  (21  U.S.C.  451  ftnd  the  following}  or  the  Meat 
Inspection  Act  of  March  4,  1907,  as  amended  and  extended; 


(E)  food  irradiation  preccM.  INOTE:  These  changes  wiu  remove 
irradiated  'food'  from  the  rigorous  scientific  scrutiny,  testing  requirements, 
and  labeling  obligations  stipulated  by  the  Food  Additives  Ammendment  of 
1958,  and  provide  the  F.D.A-  with  a  foundation  and  the  impetus  to  confi- 
dently continue  their  no-retail-label  Rule  Makii^  process  through  the 
Federal  Register.) 
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to  mU  a  new  denmtion  for  food  irradiation  aa  a  process  In  21  USC  S  3Il[x>  (Sec- 
tion 101),  as  follows: 

(■)    TIM  term  food  inMBatiaa  fiveeu*  mccn  •  food  treatiMat  in  wMA 


e  Infertatioa  ill  food,  to  inMUt 
or  daatror  iMeteria  and  other  mienotfanitiM  wMA  amonK  other  Mngf  cause 
food  to  tfoO  or  nuke  the  food  inirtirie*oin*i  to  biMUt  sproutinK,  to  retard  the 
poatharrart  rfpenbv  of  fooib,  and  to  Improve  the  food^  fUnettonal  propertlea. 

to  chance  the  procediirei  tor  obtaining  an  exemption  in  21  USC  S  348(tM(l)  and  (i) 
(Sectioo  tas),  as  toUowsi 

Section  MS.  Food  additives  and  Pood  Insdlatkn  Procoaa— Unsafe  food  additives 
and  food  Irradtetion  |«iii  las  exertion  for  conformity  with  eiemptlon  or  regula- 
tion 

(a)  A  food  additive  or  food  irradiatloa  proeeas  shall,  with  retpect  to  any 
particular  use  or  intended  use  of  such  additives,  or  process,  be  deemed  to  be 
unaafe  for  the  purpoaei  of  the  appUeation  of  clause  (Mc)  or  elauM  (T)  of  saetion 
341(a)  of  this  Utia.  unless— 


(1)  there  i*  in  effect,  and  it  and  its  use  or  intended  use  are  in  eon- 
formfty  with,  a  regulatiMt  iaued  under  tiiit  saetion  pretcrlblng  the  condl' 
tions  under  which  such  additive  or  prnraM  may  be  tafaly  used. 

Whila  *uoh  a  regulation  relating  to  a  food  additive  or  food  Irradiation  proeeM  is 
in  effect,  a  food  shall  not,  by  reason  of  bearing  or  containing  such  an  adiUtlve  or 

having  baan  treated  by  such  a  [i as  in  aeoordance  with  the  regulation,  be 

eontidarad  adulterated  within  the  meaning  of  clause  (1)  of  section  343(a)  of  this 
title. 

its;  description 

(b)  (1]  Any  person  may  with  respect  to  any  Intended  use  of  a  food  addi- 
tive, or  food  irradiatlan  pmeess  Tile  with  the  Secretary  a  petition  proposing 
the  issuance  of  a  regulation  prescribing  the  conditions  under  wtileh  such 
additive  may  be  safely  used. 

(1)  '  Such  petition  shall,  in  addition  to  any  explanatory  or  supporting 
data,  contain— 

(A)  the  name  and  all  pertinent  information  concerning  such  food 
additive,  or  the  aource  of  the  food  irradiation  process,  including  for 
*udi  additive,  where  available,  its  chemical  Identity  and  composition: 

(B)  a  statement  of  the  conditions  of  the  proposed  use  of  such  addi- 
tive, or  the  propaaed  procedures  and  metho<b  for  conducting  the  food 
ItrBdiation  process  including  aU  directions,  recommendations,  and  SUg- 
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Psod  trrsdiatton  aar  alao  ba  ■  vtabl*  Blcanatlva,  1>  thm 
poac-lumac  dlalnfaacatloa  of  fmlca  aad  vafaCaUaa,  to  poatldd—  abOMt 
which  b«altb  coBcaraa  havo  baan  ralaad.     Ilor«o««i,  It  aar  ba  •ffaecl**  la 
coattolllDg  trlchloaa  Id  Iraab  pork  aod  aalaooatla  ta  tai  aaata,  poaltty 
and  flab. 

Id  our  *la«  foiaal  official  raclaaaifleatloa  of  food  IrrsdtatlOB  la 
iapoitaoc  tn  caias  of  public  accaptaaca  of  cba  fact  tbat  food  IrradlatlAa 
la  ■  aafa  pncaaa.  Dot  a  potanclall;  haaardooa  food  addltlia.     It  la 
iBpoTtaDt  to  aota  cbat  food  IrtadiatioD  doaa  not  aaka  tha  Irradtatad  food 
radloactlTa  alDca  Ic  la  dona  at  Boart)r  lavala  vail  balov  tboaa  raqnlrad 
to  iDduco  radioactlTll:}      Ho  ballaro  It  ta  ^pTopiIata,  bn— war.  tkat  tba 
bill  would  Dot  allalData  tba  fU'a  aatborltr  to  tatnlata  toad 
IrradlatloD.     Hila  would  oftar  to  tba  public  aaanraaea  of  coatlaaad 
pretactloD, 

Tba  MA  aupporta  tba  aatabllateaat  of  tba  Jolot  Oparatlac  Coaalaalea 
for  food  Irradiation,     Tba  CcaalaaloD  would  parfoia  ths  vital  fsoctloa  of 
caordtnaEInt  raaaarcb  concanilDt  food  trradlaClon  Cbat  cnrraaClT  la 
fraiaantad  aaODi  aan;  fadoial  asaDclai.     Tha  Co^ilaaloB  wmld  alao  ha«« 
tha  iBportant  fuDctloD  of  proaotlDi  public  undarataadlDi  aad  accaptaaca 
of  food  IrradlatloD.     Hila  would  aatall  tnfoTalng  tba  public  of  tba  aany 
pocanclal  baaaflta  of  food  Irradiation  and  addraaalD*  aar  uoaatraDtod 
concaraa  lasardloi  tba  procaaa.     Flnallr,  wa  balla«a  It  la  approprlata 
for  tha  Co^aaloD  to  bawa  tha  autborlty  to  patlcloD  tba  fU  If  It 
ballavaa  tbat  tba  camarclal  application  of  food  1 
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■ad  local  law*  thai 

ef  food  IrradlatJ 

InconalataDt  c 
The  M*  n 
wbathar  food  Irrad: 

food  Indus tiT, 
Iwlp  aosura  nil 
IrTadlacion. 
iBportant  fli 
food  lTTadlatl< 

Hr.  Cbalnan, 
cha  Coaaltcaa  and 


cha  ptovlaloi 


tha 


laspi 


B  tba  bill  that  would  praaapc  acata 
dlffarant  froa  cha  FDA'a 
,ng  food  Irradiation.     W*  ballava  Chac   tha  ngulatlou 
ihould  ba  ualfotB  throughout  Cha  countrr  In  ordar  to 
inwlda  Barkaclng  of  Irradlacad  food  la  not  iapadad  bj 
.IcCInt  atata  and  local  goveroaanc  raqalrounta. 

quaatlona  nuac  still  ba  addraaaad  coneamlnt 
Ion  Hill  ba  a  cost-effaetlva  procaaa  for  aoaa 

Honovac,  additional  aducatlonat  afforta  b?  tha 
Mnc,  and  haalth  profaaaloaala  aar  ba  naadad  to 
MiMar  aceaptanca  of  tba  uaa  of  food 
ballava  tlut  anactaaot  of  B.K.  696  li  ao 
ip  In  proBDCIng  tha  uaa  of  cha  prtmlalni  tacbnoloiT  of 
Ha  aupport  aarlr  adoption  of  chla  laglalatlon. 
ba  Mi  apptaclataa  foor  Inirltatloo  Co  caatlf?  bafora 
tanda  rand;  to  work  «lcb  you  concatnlng  thla  laportanc 


JHS/eab 
2230p 
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NCSFI 


Nationml  Coflilion  (o  Slop  Food  Irradiation 

Phan*:  (4191  MN-CSF<  w.O.  Btm  Sfl-OaBS,  tan  Fianciuo,  C«  •41S» 


TESTIMONY  FOB  THE  PUBLIC  RECORD  ON  K  .R.  eSe.'FEDERU.  FOOD  IXKXDIA- 
TION  DEVELOPMENT  AND  CONTROL  ACT  OF  1985,"  BEFORE  THE  HOUSE  AGRI- 
CULTURE SUBCOMMITTEE  ON  DEPARTMENT  OPERATIONS,  RESEARCH  AND  FOR- 
EIGN AGRICULTURE.  NOVEMBER  IS,  1985,  ROOM  1302,  LOHCHORm  ROUSE 
OFFICE  BUILDING,  WASHINGTON,  D.C.  20515. 


BOUSE  SUBCOMMITTEE  OH  DEPARTHEHT  OPERATIONS,  RESEARCH  (  FOREIGN 

AGRICULTURE 

ROOM  IJOl 

LOHGWORTH  HOUSE  OFPICE  BUILDING 

WASHINGTON,  D.C.  IDSIS 

THE  HONORABLE  BERKELEY  BEDELL  AND  DISTINGUSIHED  REPRESENTATIVES, 

Good  morriing.   My  nan^e  is  Denis  Hosgofitn.   1  an  an  occupa- 
tional health  instructor  to  the  Graphic  Communications  Industry, 
and  an  a  fine  arts  and  industrial  photolithographar  by  trade. 
I  am  here  today  testifying  on  behalf  of  the  NATIONAL  COALITION 
TO  STOP  FOOD  IRRADIATION,  of  which  I  an  co-founder  and  director. 


It  ia  our  v 

ew  that  H 

R.  696  is  a  deeply  flawed  place  of 

legi 

Elation.   It 

la  flaw«d 

In  Its  premises,  aasunpelon*  and  Intent 

Pint,  B.R. 

ese'B  a>s< 

rtion  that  'irradiatien  of  food... 

is  recognized  by 

nal  authorities  and  the  Departaisnt  of 

Health  and  Hunan 

Services 

B  safe  and  wholesome  is   neither  proof 

of  i 

t«  safety  no 

aufficier 

t  grounds  for  this  legislation. 

Unti 

1  recently. 

nternatio 

al  authorities  and  BHS  recognlisd 

DE5. 

bendectin. 

halidinid 

,  sulfites  and  asbestos  as  safe  and 

wholesome,   it  1 

importan 

to  note  that  what  Is  international 

to  one  body  is  n 

another,  and  local  to  Others.   We 

are 

inpresaed  by 

proofs  of 

safety,  and  not  by  referance  to 

auth 

oricies.   At 

this  poin 

there  is  no  firm  proof  of  safety. 

The  second 

iBwed  pre 

umption  on  which  R.R.  696  sits  Is 

that 

ess,  much  like  cooking  in  a  micro- 

oven,  boili 

g^or'free 

ing.*   This  could  not  be  further 

from 

the  truth.   Gamma  rad 
ting  and  microwavinq  a 

Btion  IS  lo^iizino  enerqv   boiling. 

free 

indi 

disrupts  the  electron  survicture  cf  target  tissues 

and 

through  free 

radical  c 

emistry,  creates  new  chemical  bonds. 

and 

ytic  prod 

cts.   loniiina  oamma  radiation  precedes 

COOK 

i"g>.^'^  does 

not  repla 

e  it.   Gairma  radiation's  unique 

radi 

ts  will  be 

added  to  the  varied  hazards  of 

ing,  and^will  increase 

the  total  toxic  load  people  must 

ety.  More 

uer,  It  IS  unknown  what  the  cooking 

of  : 

rradiated  foods  will  produce.   But  gamma  irradiation  i* 
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we  must  keep  in  mind  the  method  by  which  c 
s,  by  molecular  diiruption  and  free  radical 
T  to  appreciate  its  distinction  rrom  other 
E  what  ionizing  radiation  does  that  matter; 


Cancna  irradiation  adds  adulterative  compounds 

that  Congress  adopted  the  195E  Additives  Amendment 
Drug  and  Cosmetic  Act,  and  explicitly  included  fooc 
in  the  food  additive  classification.  H.R.  696  see)i 
that  Congressional  intent  by  falaely  declaring  gaum 


intent  in  H.R.  696  of  changing  food 
litive"  classification  to  process   is  to 
)a  from  FDA  riaotoas  Ecrut  ny,  testing 
tlina  abliqations  stipulated  by  the  195B 


label  Rule  Making 
U.b.  '696  seeks  to 
pretending  otherwi 


?    their 


■all- 


•  the  FDA  out  of 


1  Begit 
ling,  freezing)  thers 


1  no  FDA  safety  review, 

:idity,and  except  as  to  poor  sanitation  for  pierDbacterial 
iw  can  any  responsible  legislator  endorse 
zing  of  this  casual  procedi 


:  H.R. 


1  to  d 


n  of    food    safety   reiponsiblii 


from  establiahinq  more    strn 

f  established    by    the   propose 

for   Food    Irradiation.       H.l 


).  696  fail 


H.R.  696  Ignores  the  1968  FDA  ban  on  irradit 
Its  findings  of  significant  adverse  effects 
nortality,  weight  depression,  reduced  red 

increased  cataracts,  testicular  tumors, 
tias  and  production  of  antinutrient  factor. 
Erom  the  FDA  perfunctory  July  22,  19B5  Pinal 
?  irradiation  of  pork,  that  the  FDA  has  chost 
i  own  1966  findings. 
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ignificont    findinoB 

ished  children   ted   i 

~ .    aiiould 

give  each  of  you  leason  to  want  more  definitive  information  than 
■elf'serving  industry  hyperbole  and  explanations  why  each  negative 
finding  is    sonehou  not  applicable. 

With  respect  to  the  "international  authorities",  a  Japanese 
doctor,  Tak.ahdEi  Kosei   re-analyzed  the  toxicological  data 
used  by  the  Joint  Corrmittee  of  FAO/IAEA/WHO  and  found  that 
unconditionaJ,  acceptance  of  irradiation  of  potatoes,  onions, 
wheat  and  rice  was  not  supported. 

Dr.  Takahashi  Koaei  alio  concluded  that'the  theoretical 
approval  on  the  lafety  of  all  kinds  of  food  irradiated  at  a  dose 
of  up  to  1,000,000  rads  was  not  supported  either  from  the  view 
point  of  radio -cheniical.  studies  on  food  stuffs  as  a  complex 
ayatem,  or  from  the  experimental  results,"    His  report  "Cast 
grave  doubts  on  the  reliability  of  scientific  activities  of 
international  organizations  such  as  FAD   IAEA,  and  HHO." 

It  appears  to  ua  H.R.  696  is  deaigned  to  promote  the 
Department  of  Energy  By-ProductE  Utililatlon  Program  proposal 
for  nuclear  waste  management.   This  program  is  the  promoting  of 
a  socially  acceptablfl  industry  which  vill  require  the  building 
of  thousands  of  warehouses  for  America's  nuclear  waste. 

Food  irradiation  depands  upon  a  network  of  food  irradiating 
plants.   These  are  proposed  to  each  house  i   000,000  curias  of 
radioactive  CESIUM  -137(froin  weapons  i   power  waste   and  COBALT-GO. 
H.R.  e96'B  passage  is  needed  to  open  the  doot  for  this  program. 
As  you  can  see,  this  program  for  food  irradiating  facilities 
will  promote  the      widespread  proliferation  of  radioactive 
waste.   This  will  Increaae  the  likelihood  of  irreversible 
radioactive  contamination  of  our  coramunities  and  highways  from 
Inevitable  human  error  and  accident,  miscalculation  and  negll- 

He  need  only  recall  the  accident  at  the  International 

New  Jersey,  the  tritium  leaks  which 

\rizona  school  district  k  tchentAmerican 

and  decision.  Radiation  Technology,  Rockaway,  New  Jersey,  to 
get  a  glimpse  of  the  pandora's  box  of  nuclear  horrors  H.R,  696 
opens.  U.K.    696  further  opens  the  door  for  the  unloading  of 
America's  radioactive  waste  onto  developing  nations  where  it 
may  be  presumed  environmental  and  occupational  regulations  and 
enforcement  are  less  strinaent  than  here  in  the  USA.   To 
launch  the  food  irradiation  industry,  such  proliferation  of 
rad-waate  Is  required.  Vet  it  is  by  no  means  necessary  to 
quality  food  production,  and  poses  a  planetary  contamination 
threat  second  only  to  nuclear  war. 
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n  beq: 


hnology  asses! 

be  irrevocable, 
danqerous  in  its 


On  behalf  of  the  t 
of  all  the  members  orgs 
STOP  FOOD  IRRADIATION, 
to  present  testimony  or 


IS  of  thousands  of  members  and  supporters 
izations  of  the  NATIONAL  COALITION  TO 
wish  to  thank  you  for  this  opportunity 
I  natter  of  grave  inportance  to  ua  all. 


iU^y'^     /?Zii£ftfC^C~ 


4>Mn^ 


ENCLOSURES 


REFERENCES : 

ID   !1  CFR  Part  179>  Irradiation  in  the  Production,  PTOcessing, 

and  Handling  of  Food,  FDA,  Final  Rule 
12)   Alan  T.  Spiher,  Jr.,  Food  Irradiation:  An  FDA  Report, 

FDA  Papers,  October  19EB. 

(3)  C.   Bhaskaram,  M.D. ,  and  G.  Sadaslvan,  H.Sc,  M.B.,  B.S..  M.Sc. 
Effects  of  feeding  irradiated  wheat  to  malnourished 
children.  National  Institute  of  Nutrition,  Indian  Council  of 
Medical  Research,  Hyderabad-SOOQQT,  India,  An.J.Clin.Hutr. 28, 19TS 
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O  STOP  FOOD  IRRADIATION  -  LBOBLAIIVB  AMALJOt 


1H»  clonic  loophole  legislation,  submitted  in  the  House  by  Congretsmui  Sid  Morrisw 
(R-Washin^on)  and  in  the  Senate  by  Senator  Slade  Gorton  (R-Wuhlnclon),  propoaes: 
1.     to  change  the  basic  definitions  in  the  Pood  Additives  Ammendmcnl  of  ItSI  as  eitei 
in  truscSSZKs)  (Section  101),  by  removinK  the  phrase -tad  IndndinK  any  MW«t  ol 
raiBBtion  Intended  for  any  sueh  ibs"  a>  foUoirt: 

(s)  The  term  Tood  additive"  means  any  substance  the  intended  use  oT 
which  results  or  may  reasonably  Im  expected  to  result,  directly  or  indirectly.  In 
its  becoming  a  component  or  otherwtie  affecting  the  characteristics  of  any  food 
(including  any  substance  intended  for  use  in  producing,  manufacturing,  packing, 
processing,   preparing,   Creating,  packaging,  transporting,  or  holding  food;  anil 

not  generally  recognized,  among  experts  qualified  and  experience  to  evaluate  its 
safety,  as  having  been  adequately  shown  through  scientific  procedures  (or,  in  the 
ease  of  a  substance  used  in  food  prior  to  January  1,  19SB,  ttvough  either 
scientific  procedures  or  experience  tiased  on  common  use  in  food)  to  be  safe 
under  the  conditions  of  its  intended  use;  except  that  sueh  term  does  not 
include — 

(1)    a  pesticide  ctkemleal  jn  oron  a  raw  agricultural  commo<nty;  or 

(2>  A  pesticide  chemical  to 
used  in  the  production,  storage,  i 
commodity;  or 

(3)  a  color  additive;  or 

(4)  any  substance  used  in  accordance  with  a  sanction  or  approval 
granted  priOT  to  Septeml>er  S,  19SB,  pursuant  to  this  ctiapter,  the  Poultry 
Products  Inspection  Act  (11  U.S.C.  451  «nd  the  following!  or  the  Meat 
InspecticH)  Act  of  March  4,  190T,  as  amended  and  extended; 


(6)  food  irradiation  process.  (NOTE:  These  changes  will  remove 
irradiated  'food'  from  the  rigorous  scientific  scrutiny,  testing  requirements, 
and  labeling  obligations  stipulated  by  the  Food  Additives  Ammendment  of 
19S8,  and  provide  the  P.D,A.  with  a  foundation  and  the  Impetus  to  confi- 
dently continue  their  no-retail-tabel  Rule  Making  process  tllrough  the 
Federal  Register.) 
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to  add  s  new  definition  for  rood  imiliBtion  u  a  procen  In  It  USC  S  311<x)  {Sec- 
tion 101),  u  toUows: 


n  piutam'  BeaM  a  food  tnatnrant  in  wideli 
Inaiflit  ■NTCr  b  mUed  to  raw  av^iadtval  eomMOditkB,  proeeMwi  fooA,  or 
•tiMr  fooA  to  destror  Um  orgatlMiM  iMtii  eaoM  Infaatation  in  foo^  to  inMUt 
or  deatrar  baeteria  and  other  nlerooitaninna  wMeh  amonc  other  tldnp  eaUK 
food  to  ifna  or  Make  the  food  mwlNdeaonM,  to  InhMt  ifroiiting,  to  retard  the 
poatlHweat  ripanlng  of  food*,  and  to  inptove  the  f ood^  functlonat  pnpertics. 

to  change  the  proeadure*  for  obtaining  an  exemption  in  II  USC  S  KMaHd)  and  (i) 
(Section  409),  as  toUowsi 


(a)  A  food  additive  or  food  irr«<ttatton  process  thall,  with  reipeet  to  any 
particular  uw  or  intended  use  of  such  additives,  or  proeeaa,  be  deemed  to  t>e 
unsafe  for  the  purpoaes  of  the  application  of  clause  (3KC)  or  elauaa  (T)  of  Motion 
341(a)  of  this  title,  unless— 


(2)  Utere  Is  in  effect,  and  it  and  its  use  or  Intended  use  are  In  con- 
formi^  witit,  a  regulation  issued  under  this  section  prascrlMng  the  condi- 
tion* under  whieh  such  additive  or  pioeeai  may  ba  safety  used. 

While  such  a  regulation  relating  to  a  food  additive  or  food  Irradlatioa  ptoccai  Is 
in  effect,  a  food  shall  not,  by  reason  of  bearing  or  containing  such  an  additive  or 
having  bean  treated  t>y  lueh  a  procev  in  aooordance  with  the  regulation,  ba 
conaiderad  adulterated  within  the  meaning  of  clause  (1)  of  aeetlon  342(a>  of  this 
tiUe. 


(b)  (1)  Any  person  may  with  respect  to  any  intended  use  of  a  food  addi- 
tive, or  food  Irradiation  proeeaa  file  with  the  Secretary  a  petition  pro{>osing 
the  issuance  of  a  regulation  prescribing  the  conditions  under  which  such 
additive  may  be  safely  used. 

It) '  Such  petition  shall.  In  addition  to  any  explanatory  or  supporting 


(A)  the  name  and  all  pertinent  information  concerning  such  food 
additive,  or  the  aouree  of  the  food  Irradiation  process,  including  for 
audi  additive,  where  available,  its  chemical  identity  and  composition: 

(B)  a  statement  of  the  conditions  of  the  proposed  use  of  such  addi- 
tive, or  the  proposed  procedures  and  methocb  for  conducting  tlw  food 
irradiation  procen  including  all  directions,  recommendations,  and  sug- 
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CC)  all  r«I«vant  data  bearing  on  tha  pliyiical  or  oUter  taohnlcal 
effect  such  additive  ti  Intandad  to  produce,  and  Uw  quantity  of  lueh 
additive  required  to  produce  auch  effect; 

(D1  a  doeription  of  practlcBble  methods  for  determining  the  quan- 
tity of  such  additive  En  or  on  food,  and  any  substance  Cormed  In  or  on 
food,  because  of  its  use;  and 

(E)  full  reports  of  investlEationa  made  with  respect  to  the  safety 
for  use  of  such  additive,  er  praeeaa,  including  full  information  as  to  tTie 
methods  and  control  ujed  In  conducting  sueh  Inveatlgationa  lefl^  Um 
level  of  the  propoeed  food  InaAatliMi  proceaa  ii««  alree^r  bean  reocf- 
nired  to  be  nte  by  the  Seeretaty.  (NOTE:  Thii  sets  the  ttage  for  the 
arbitrary  use  of  administrative  fiat   by   the    F.D.A.'s   'Rule   Hairing 

(3)  Upon  request  of  the  Secretary,  the  petitioner  shall  tumlsh  for,  in 
tiM  esse  of  a  food  addUve,  it  the  petitioner  is  not  the  manufacturer  of  such 
additive,  the  petiliMter  shall  have  the  manufacturer  of  sueh  additive  furnish 
{without  disclosure  to  tite  petftioner)  a  full  description  ot  the  methods  used 
in,  and  the  facilities  and  controls  used  for  food  iiradiatian  pwa—  or  the 
production  ot  such  additive. 

(4)  Upon  request  of  the  Secretary,  the  petitioner  shall  furnish  samples 
of  the  food  additive  Involved,  or  articles  used  as  components  tliereof,  and  of 
the  Food  In  or  on  which  the  additive  Is  propoeed  to  be  used  or,  In  the  case  of 
food  Irradiation  process,  soeli  faif onaetian  as  the  Seeretary  requetts. 


i(TOval  or  denial  of  petition;  time  tor  issuance  of  orders;  evaluation  ot  data; 
Etors 

fc)    (I)    The  Secretary  shall" 

(A)  by  order  establish  a  regulation  (whether  or  not  In  accord  with 
that  proposed  by  the  petitioner)  prescribing  with  req>ect  to  one  of  more 
proposed  uses  of  the  food  additive  or  food  irradiation  proeoa  Involved, 
the  conditions  Under  which  such  additive  or  process  may  be  safely  used 
(Including,  but  not  limited  to,  specifications  as  to  the  particular  food  or 
classes  of  food  In  or  In  which  such  additive  or  process  may  be  used,  the 
niBxlmum  quantity  which  may  be  used  or  permitted  to  remain  In  or  on 
such  food,  the  marmer  In  which  such  additive  or  process  may  be  added 
to  or  used  In  or  on  such  food,  and  any  directions  or  other  labeUng  or 
packaging  requirements  for  such  additive  or  process  deemed  necessary 
by  him  to  assure  the  safety  of  such  use),  and  shaU  notify  the  petitioner 
or  such  order  and  the  reasons  for  such  action;  or 


„GoogIe 


(1)  tlw  order  required  by  paragraph  (1)  (A)  or  (B)  ol  this  wUectlon 
ttmU  be  iHued  within  ninety  dayi  after  the  date  of  [iUnf  of  the  petition, 
except  thel  the  Seeretuy  may  (prior  to  tueh  ninetieth  day),  by  written 
notice  to  the  petitioner,  extend  luch  nlnety-diy  period  to  KtOti  time  (not 
more  tlian  one  Iwncfred  and  eighty  daye  after  the  date  of  tiling  ot  the 
peiltton)  as  the  Secretary  deems  neeenary  to  enable  him  to  itudy  and 
investigate  the  petitiotk 


(A)  taOs  to  ettablUh  that  the  propoaed  tae  of  the  food  additive  or 
food  IrrwHatioo  puiiwi.  under  the  conditions  of  loe  to  be  speeified  in 
the  reguIaUon  wiU  be  M(ei  Provided.  That  no  additive  er  peoccM  shall 
be  deemed  to  be  safe  If  It  Is  found  to  Induce  ceneer  when  ingested  by 
man  or  animal,  or  it  It  1*  found,  after  tests  which  are  Bppropriate  tor 
the  evaluation  of  the  safety  or  food  additives  er  fa«d  Irradiation  pro- 
etm,  to  Iftdiwe  cancer  in  man  or  animal,  eicepl  that  this  provlao  shall 
not  app^  with  reject  to  the  use  of  a  subetanee  a*  an  Ingredient  of  food 
tor  animals  Mhich  are  raised  for  food  production.  It  the  Secretary  finds 
(0  tlwt,  under  the  conditions  ot  use  and  feeding  speeKled  D)  proposed 
labeling  and  reasonsbly  certain  to  be  followed  in  pnetlcei  sudi  additive 
er  pi  mil—  wm  not  adversely  affect  the  animal*  for  which  euoh  feed  is 
Intended,  and  (11)  that  no  residue  of  the  additive  er  proeeM  irlU  be  found 
(by  methods  of  examination  prescribed  or  approved  by  tite  Secretary  by 
r^ulatlons,  which  regulations  shall  not  be  *id>]eat  to  eubeectloni  It)  end 
<g}  of  this  aeotton)  in  any  edible  portion  of  such  animal  after  slaughter 
or  in  any  food  yielded  by  or  derived  from  the  Uving  animal;  or 

<tt  shows  that  the  pcopoeed  use  of  the  addlUve  or  praoeas  wouk) 
promote  deeeptkm  ot  the  oonsumer  In  violation  of  this  cheater  or  would 
otharwise  result  in  adulteretlon  or  In  miabrandliig  of  food  within  the 
meaning  of  tbb  chapter.  (NOTE:  Foods  exposed  to  gamma  or  ionizing 
radiation  wlil^  are  sold  to  retail  consumer*  either  unannounced  or 
unlabeled  are  deceiving  the  eonsumersj 

(4)  If,  In  the  Judgment  ot  the  Secretary,  based  upon  a  fair  evaluation 
of  the  data  before  him,  a  tolerance  limitation  Is  required  in  order  to  assure 
that  the  preposed  use  of  an  additive  or  procees  will  be  safe,  tiM  Secretary — 

(A)  shall  not  fix  such  tolerance  limitation  at  a  level  h^her  than  he 
tinds  to  be  reasonably  required  to  accomplish  tiM  physical  or  other 
technical  effect  tor  which  such  additive  or  process  b  intended)  end 

(B)  shall  not  establish  a  regulation  for  such  proposed  use  If  he 
finds  upon  a  fair  evaluation  ot  the  data  before  him  that  such  data  do 
not  establish  that  su^  use  would  accomplish  the  Intended  physical  or 
other  technical  effect.  [NOTE;  Itiere  Is  certainly  sufficient  data 
available  to  show  thai  irradiation  of  food  does  not  produce  the  intended 
physical  or  other  technical  effect  J 
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(S)  h  determining,  for  the  purposes  of  this  section,  whether  •  propiwed 
use  ot  s  tood  additive  is  safe,  the  Secretary  shall  consider  amoiv  other 
reievsnt  factors— 


(B)  the  cumulative  effect  of  such  additive  In  the  diet  of  man  or 
animals,  taking  into  aecowit  any  ehemieally  or  pharmaetdoflcally 
related  substance  or  substances  In  such  diet;  and 

(C)  safety  factors  which  In  the  oplnton  ot  experts  qualified  by 
scientmc  training  and  experience  to  evaluate  the  safety  of  tood  addi- 
tives are  generally  recognized  •*  appropriate  for  the  use  ot  animal 
experimentation  data. 


(d)  The  Secretary  may  at  any  lime,  upon  his  own  Initiative,  propose  the 
issuance  ot  a  regulation  prescribing,  with  respect  to  any  particular  use  <>f  a  food 
additive  or  food  irradiation  process,  the  conditions  under  which  such  additive  or 
proeesa  may  be  Mfely  used,  and  the  reasons  therefor,.  After  the  thirtieth  day 
following  pubUealion  of  such  a  proposal,  the  Secretary  may  by  order  establish  a 
regulation  based  upon  the  proposal. 


Exemptions  for  Investigational  use 

(I)  Without  regard  to  subsections  (b)  to  {h),  Inciinlve,  of  this  section,  the 
Secretary  shall  by  regulation  provide  for  exempting  from  the  requirements  of 
this  section  any  food  additive  or  food  Irradation  [iiiii  i^  and  any  food  bearing  or 
contalidng  such  additive  or  treated  by  such  proeess  Intended  solely  Tor  investiga- 
tional use  by  qualified  expert*  when  in  his  opinion  such  exemption  li  consistent 
with  the  public  health. 

June  35,  1983,  c.  STS,  section  409,  as  added  Sept.  6,  19S8,  Pub.L.  BS-929,  sec- 
tion 4,  It  Stat.  17B5,  and  amended  June  29,  19GD,  Pub.L.  BS-54E,  section  2,  74 
Stat.   155;  Oct.  10.  I9«2,  Pub.L.  87-781,  Title  I,  section  104(tXl],  76  Stat.  78S. 

Domestic  distribution;  license;  price  limits  lions. 

to  change  the  Intent  ot  the  provisions  of  the  law  governing  use  of  nuclear  by-product 

materials  In  42  USC  S  2111  as  follows: 

No  person  may  transfer  or  receive  In  Interstate  commerce,  manufacture, 
produce,  transfer,  acquire,  own,  possess,  import,  or  export  any  byproduct  male- 
rial,  except  to  the  extent  authorized  by  this  section  or  by  section  1112  of  this 
title.  The  Commission  is  authorized  to  issue  general  or  specific  licenses  to 
applicants  seeking  to  use  byproduct  material  for  research  or  development  pui^ 
poses,  tor  medical  therapy,  industrial  uies,  agricultural  uses,  or  such  other  useful 
applications  as  may  be  developed.    The  Commission  may  distribute,  sell,  loan,  or 
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with  or  without  c 


hoirfded.  howCTT,  llMt,  for  byproduct  material  to  be  distributed  by  ttw  Com- 
miMlaa  for  a  diarga,  the  CommlnlMi  ih*l]  ectablisb  prieei  on  weh  equitable 
battt  aa.  In  the  opMon  of  the  Commiailon,  (a)  will  provide  reaionable  eompena- 


«■>■•,  0>)  wm  not  dtooooragB  llM  iiniamwrilal  a 
development  of  Murew  of  t^ftl  of  weh  mat 

tkn,  (e)  win  anoowage  raiearch  and  development,  and  Ml  win  eneoirase  eom- 
■eretal  aCpOMtSeDa  of  bnrodDCt  Material  aa  deltoad  in  aeetloa  J  1^1),  pvUcn- 
laitr  aa  a  aoore*  food  irrttdtatkn  ffcewi.  In  diitributlng  tueh  tnaterial,  the 
Commladon  ahall  give  preference  to  applicsnti  profxwing  to  use  such  meterial  tn 
the  conduct  of  raiearch  and  development,  in  commerdal  appbcatlons  of  food 
itiadUtka  laiiiiM.  or  in  medical  tliwapv.  Ucenacca  of  the  Commission  may 
distribute  byproduct  material  only  to  applicants  therefor  who  are  ticented  by  the 
Commisrion  to  receive  such  byproduct  material.  The  Commission  shall  not  per- 
mit the  didrtbution  of  any  by|voduct  material  to  any  licensee,  and  shall  recall  or 
order  the  recall  of  any  diitributed  material  from  any  licensee,  wlw  is  not 
equipped  to  Bbeerve  or  who  fails  to  observe  such  safety  standards  to  protect 
health  ■■  may  be  eetaUished  by  the  Commission  or  who  uses  such  material  in 
Tic^tlon  of  law  or  regulation  of  the  Commission  or  in  a  memer  other  than  as 
discloaad  in  the  eppUcatlon  therefor  or  approved  by  the  Commission.  The  Com- 
mission is  Butliorlaed  to  aataMsh  classes  of  byproduct  material  and  to  exempt 
certain  rlewni  er  quantities  of  material  or  kinds  of  uses  or  users  from  the 
requirement*  for  a  Ueenw  set  forth  in  this  section  when  it  makes  a  finding  that 
the  exemptkn  ttf  Mwh  elaitei  or  quantities  of  meterial  or  kInA  of  uses  or  umt* 
win  not  eoMstltute  an  onreaaoooble  risk  to  the  common  defense  and  security  and 
to  the  health  and  safety  of  the  putdlc.  [NOTE:  IHIs  working  Icgalizet  Food 
bretttatlon  a*  a  fMmal  Qovemment  progrem  J 

to  teglUmize  and  tnetitutlonallse  the  U.S.  Deportment  of  Energy^  nuclear  weepons 

Or-Product  Utilization  Program  es  a  means  of  linking  the  t«e  of  redloeetive  waste* 

to  the  irradiation  of  our  food  by  private  companies  —  thi*  is  Food  Fascism; 

to  grease  the  ridA  for  the  commereialltation  of  Food  Irradietioni 

to  use  taxpayer  money  to  create  and  tuttaln  the  Joint  Operating  Commission  for 

Food    Irradition    within    the    Department    of    Agriculture    and    to    mandate    this 

Commlsslan  to  ^cll*  Food  Irradiation  to  the  American  public. 
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Irradiation  of  the  Food  We  Eat 

A  New  Danger    - 
by  Takahashi  Koset 


Tin  appUailgn  gf  Curim-c^  WndtaUBii  wch- 

nkiHa  fef  tht  pniaradon  of  food  vu  lavatf-  mmimmiyf  ^|iium  ■■■  ihhj  «■  ■■■■la* 

^■d  HtH  dn  S»iid  World  Wii  by   dit  US  imttmy  MA  Bh  blip  of  hi <  W 

Afny.  iki  Awnlc  Ewi^  Ar>H7  o''  'he  UniM  miMial  iiidyik.  Ike  natot  *boU 
-             MIoriheSsriillMon.  B«  eondleO^  « -  ^ -■ 


by  Uii  'Rcaiieh  Cmup  on  hnrut  AppHaUon 

>if  AlimiE  CiKtiir''  An  I9C7  md  lindlilkin  sf 

puiiiun  <ni  ckand  la  I9T2.  At  pitMnt  pouiott 

vc  ihc  iMly  hndUttd  rond  >hlch  ii  kM  on  ibi 

nitrUi  in  Iifan.  UMwih  kntitlplin  n  Imdl-  "   'ii  it  Ti  |     [       li  i    llilif  Ij  ifl     niii  . 

ittd  iMnin.  whnt.  rk«  nd  onn(c  ha  ilitttly  Foodt 

beta  uaJkibI. 

tlaiiii»ff,'ib«tkllitkonndHuviilHiirciy  I.  kmKtnd reman 

ul  undlatcd  fuoik.  The  foHoHiiti  iliKuuiDa  it  UM 
mull  ordwaiiliat'liMlrMi  of  rhc  dill  nbioinfd  Tht  ^gnirx   vhtdi  MtpM  flnl  Um  Irndt 

'         -■'-'■    «  o(  Ih.  iiiHi  uT  powan  In  IMI  w  Ihijaital  UnloL 

irkt  iiMdi  FoUmrtni  Ibia  Um  USA.  aid.  Csidl.  to  1964 

mon  roodi.  dand  ihU  Uchiih|iii  rof  tin  WiMiIh  dT  Dw 

iwfifiartcd  iitrDiiLint  of  polauxL   Ka««iiir,  ns  bdMitria^ 

w  uint  111  irridiiiita  nxm,  rnc  irue  puini  or  ballon  of  frfidlilcd  poUloa  mi  ptrromicd  in 

WK  i>9tn  il  ihal  die  icpttiti  auJd  ikm  deKci  Ihnc  la^anniltHi  wUI  aow. 

K  jijiHkiiaupectioriindiaicdfiicnliaidilicn-  Btovnin  tl  il  (19J9X  UMnnltjr  o(Mkiii^. 
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of  putaiDB  ki  On  rood  h  a  factm.  Thijr  itas  ob- 
«wl  ■  I^Ur  U^  innriUy  nU  oT  lln  Onl 
■EMiMtafl    inritr  ItT  m  lindMtd  potiton. 


n.<«)iufbuicd*Mi*»|n 
1M9  ■■■  Jctei  CaMbM 


Tcdurtdl  ItepOfI  Ho.  4».  In  T47l'i  dncUil 


Rbml  OcM  ■«  pytMml  by  Kopykw  d  d.  In- 
Hiiuit  a<  BMotkil  thy**  USSR.  Ii  wa^d  An 
w  icM-mnd  oT  potatoes  ouilt  irfUiki  ■  A« 
bran  of  imdbUo*  tuMi  IO;00a  ntf.  tidvi  ilwi 


roc  ■  dtrUta  pntod  baron  bndliM  roo*  vtn 
H^plkd  rot  Hlml  npfrimnt  oi  homn  con- 
In  IifHir.  dH  Sdnca  nd  Toctnoko'  Afmcy  . 
MKlod  dM  itndte  «  bad  limtlirlf  h  I9C7.  Ii 
1971  da  mull  of  nnte  W  faiUUIkB  ar^nul- 
ta|  of  potKan  by  bndbliH  1M  ndl  tp  lo  ■ 


__  t-  'i  ^ 

«™  lOKj 


Tim  (Hpin  Mn  pobUdwd  crfltdilnf  diilr 
paper  dutint  I9T3-1975.  *i  Rnl  Lniiuky  (19T2). 
Ko-moidi  Labamariu  la  Caiuli,  itiidltd  ttiit 
probltm  by  dK  Kquol  oT  IRP  Hid  npotUd  «p- 
im  daiL  HoHCMT.  Kc«din|  lu  ihc  panmir 
cmwiHinialiiH  rrom  Kupylor,  l^irinAy  aau- 
inliad  Ihc  nliKI  >idi  NaOH  mlulinn  bifon  \u 


TIM  Mnl  ComiyilM  tnluiad  ■)■■  nport- 
nMM  nportod  by  Undi  al  ■!  In  dn  dBcumnt 
(l97T)aidUi  .     .      .  .. 


(1)  Cnvdi  <m  ifmmt  In  ill  mile  |iaupi 
■Ion  potalDM  whtihir  or  not  Imdliud  nd 
vTCinalB  tlMD  poliloB  bndliKd  il  M  «id 


nliom  »  Ihi  bwK  moo-  of  mi«n  iflci  idinin- 

(3)  Oiju.  «igKl 

'b>ctiot  tilncli  nr  pM«oa  m<lf  nrl—  an. 

mcntoliUd  ch. 

nti   hd  on   pa 

Z),tw   CI   il   (I97J(,  Iniiiuu  or  Nutrition 

when  I  decrcH 

USSR,  nudkd  die  dominml  klhil  lot  In  mice  » 

oiKlni  Ihc  ntncl  obliined  rmm  pouiou  itond 

1  manthi  iricr  iiruDilkin  ind  obulned  )  iH|>tlH 

■null     TbM.   Ihc   IDiic   nibitincc  -ndlou^ln" 

Foltowini  uch  ■ 

round  h.  Kopylm  cl  il  .n  Ihc  cilncl  of  Tndily 

in  the  document.  It 

lupl  In  the  ontki  or 


ui|ci  nlcud  lo  rcedlni  01 


„GoogIe 


iMiMwiraTs 


indiiil  minil  la  Ai  bMd  Inclofairflnafth- 
dfml  of  ImdliM  mliat.  la  ■  Micta<  OMUal, 


M*rH»MrkMdBi.li 


uftUHt  trw  diijiii  oi  UK  oripnai  laiM.  ttpmr  hdJi—  df  bntia  lad  fchiiaa  la  tfn 

gT^iMatiMnuineBdiiiHulHilBiiilUiidw  don  •>(  7IjinO  nd,  M  kmun  af  MRioM  cdb 

of  IS^.nd  wd  *M  mi*  dow'orvn^ilon  '    -     ' <ninili|  iii  llii  iiillliiii  if 

■i^l  Ml  b«  naridntd  vg  rpr  hwaai  CDnumi^  faidbii  ■■  ImdMad  Mnal,  ai  lacMai  ti  daad- 

ifaa.  «li^  tfit  oriilHl  diu  ■«<  kB^KUd  aHi  kdidqp  la  Ml  rfin  taJat  aa  hndbi- 

diiHoufhlir.  lacnw  la  Ihi  Mi|M  af  tin  hm.  ad  -taat,  ■  ■duadaa  h  aiHtac  al  piM  oh  la 

diynid  (bad.  ifhw.  (ad  ibis  sid  *cnut  la  tta  wot  at  an,  mttcmat  at  ikiamaiammttbti- 


Awad  iBiyiHMiany  mryohtn.  S«li  ■  r>ci  laud  cab  li  hacB^M  aT  in  '   ji  M  an  k- 

matta  tlut  ImdJiud  pouioa  iflKi  ■  Mik.  lidawd  abnl  mi  tkal  *■■'  (floctt  m  d*- 

iwii  of  oiiMi.  •apictelly  <!■  hanaaaal  ntir  pndHl  «■  dM  danllBa  at  Nonp  ifar  Inadkit 

'    'hlary  qnloa.                                                '  kn. 

tbt  Mphirie  nriittoa  la  tin  awim  *m  olili-  Willi  (^^  la  dia  fafw  af  11* iii  mt 

M  lar  ■baamal  IMIopalhala(icil  Hadlaii  wlB  Sadntna,  Om  Mai  CandtM  iUMd  dHt  aa 

be  iHideniuod  ■  >  acondwy  irTKI  of  dK  iITki-  hi 1*  polyplBMr  m  ■«  nkn  sliaal  naad 

td  hvnmnil  enln.  Tat  I]  laatkl  iltei  biadbdaa  m  Md  ad  ao 

EjtnJf  laptodimtflii  midln  In  urtwah hid  fitMnm  tn  9mtt    W  *■>  la  fndka,  riata 

BBibaofMliilBMiRivilorkiinUgaorcaakeil  bradiiud  slinili  analr  Hvad  to  ta^n  dna 

lindnKd  paUKKt.  IrmtaiiM  of  poWen  il  >  I]  vveki.  Hawiat.  nii  hd  oi  aliaa)  Mafai  I] 

idMcuriJ^XIOiMldiouldiiu)  be  Kccpitd  B  Bfc  Mtki  aftn  kn«illoa  for  6  Mifa  AoMd  *di(U 

|MiiwabytlitJoliiiCianniiuainl9T6.  p*r  can  rf  pnlyplBld  ^  id  dw  iMkan  «w 


Whcii  ■  vw  s(  dH  liwdi  iht  kndliiiaa  sT  nr«riiiK 

■iBdi  OS  deaicd  yay  taitt.  ia  Ua  USA  la  I9&).  Tm  piftn  irtddi  nepM  dM  ctnnnona  la- 

lad  in  Caaadi  and  In  dx  Svriai  Uatoi  ta  \W>.  jufy  due  to  Itndbad  wtinl  ant  puUWiad  rraai 

bBllhtiekabMBMtkidBniklbaiiai lathe  USA  Aa  Bhiblu  Aloadc  RcMKcfc  Cnlia  la  hOi  ta 

Md  Cmdi,  Bid  ao  iarndinikia  fiiMi  Mw  Sunci  IVT6   wd   1977.  Cgatnry  la  Oati  conduilon. 

Uaun.  Tlie  JnaH  Cumndiie*  cmdadeiJ  the  ■■■  ■  ilpiincm  kxRaa  oT  potndidd  caNi  la   iha 

prudKl  ufHfiiliga  fix  dHjiiirpaB  oTdllfairNiliai  GMip  tt  it  Ttea^  h  dil9v^(pnililB  IBp« 

jliHuiifnunirndkliandKieiin  KCY|IOUI»-  etnl  ptw  wheal  7S  pn  anl)  nd  Ikl  vaap  ff 

nJoi  lO.DOOnJIin  lUTA.  ri>ni>>«ni  Lhe  i«nl-  11-12  •  W  IO)iwndencyi>rinHaeeliipiilypWd 
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til  mimali  anl  in  lUe  Urn  (ipgriiMnl 


llun  the  Mhcn.  Thcfttutt.  iIk  KnRiK|r  of  In- 
■Tcjtf  uf  pulypJiHd  cclh  h  Uie  bunc-marrow  or 
nu  ftd  an  imiUaUil  wlial  (in  KH  iniinli]  mifhl 
HtJifTiciiIiUMtile. 

CIsukH'i  papci  in  IVTT  ihun  a  ItixkiKr  oT 


a(  ahty  ipptonl  for  huma  con- 


tUib  M  il.  A*  Niltiml  ImUluw  of  ItalUi  of 
Jipin.  rabMwl  ■  Rpoil  «  tht  srrKli  ckT  lindl- 
iicJ  abeiiiii  ikieafDHiMlaMarnriin  I  HO.  In 

knduUaa  <«  *l«Md.  Dm  mI^I  at  Itit  oni- 
hmi  IfHi  im  ^  of  body  aVichO  Aao^  i  ripiltl- 
ani  deciua  bi  iht  flm  md  in  ibc  Hcend  pnan- 
IHin.  bw  m  kiauii  In  Iht  (tiini  pHHIIon.  TIh 
ciMiuacy  uf  wcti  Qriphiiic  mponM  in  Iht  pH> 
ytu  of  1  intfMiiin  inai  In  nonnnntd  in  lim 

dnuufl  iIbi  rtiinuiHiaiilinltlihsirdniidlliig 


In  IMO  uT  Uh  luinl  C 


12  of  iiradiallon  of  oninni 
Um  III*  purpmt  uf iiiiiilnliQ|ip«uuiinf.  Willi  1  nun- 
in<un>  4w  tfl'  i  ;.000  wl.  Thu  roUoMd  Uh  con- 
■iiiiiaui  KxtplnKt  in  I9T6.  Tubi  ti  ■!  In  Jipui 

imJiauil  aminL  The  urlici  Dsuinnci  orduLli 


or  dtfcUrtnn  cfTif  u  on 


la  Join(  CennltM  but 


ttii  (o  nict  nvR  IK 
hiiiuptiholoiial  di* 
npfwiiietian.  Tilt  di 

la  humn  hedih,"  Tin  Ktull  of  auJyih  of  JifHii' 
Ht  ihia  u  lUKd  tbon  oouM  ■ 
ctptmet  of  Dfliuiti  imdltltd  nc 
IS.DOD  nd  acctpu 

•lioer  7.100  nd. 

4.  Irndltlial  Ria 

Tht  Jolnl  Csmmillit  esndudid  llu  i 
auonal  tatfUna  af  iiiMHIian  of  riot  M 
at  lOOMO  ltd  In  19(0.  roOowIni  Ihi 
■unpunct  In  I9T6.  Tebi  at  ■!  In  Jtpm  (IMO) 
itpartad  Um  Aocl-ttin  ttudia  an  moaluri.  R*- 
hilvt  orpn  wti^u  of  Iht  Ihrrald  fliml.  hnii 
■id  lull  of  mlmib  led  wi  IniiUiitd  rio  Acl  ■«■* 
ripiincwidy  iDwtf  ihu  ilioM  of  moaktyt  IWJ  oa 
imirndiaittf  rkt.  ThU  dtcniH  bi  Mt«tl  oipM 
w  Hdudid  freni  Hm  tniiutlan  of  tht  lolni 
Cumndiitt.  bt«B>  or  iha  Iomi  body  mI^i  bi 
Iht  poup  ol  munktya  r«d  on  aniindliltd  rtci 
ihan  Uui  oT  ttic  conirol  ^onp  IM  on  tha  lUndard 


m  or  Iht  iki  dial  mi  ohialntd 
by  tht  nodilkiUon  oT  Ihii  of  a  lundvd  dial  la 
laliinH:  iddlUon  of  powdcrtd  brown  riet  40  ftr 
am,  itduclien  uf  Huur  from  ]]  peiani  lo  II  per 
eaal.  cllmliulian  af  10  fir  eonl  coin,  10  fit  ctnl 
of  birliy  poiKltr  md  5  pti  eint  of  hi  (ni  ric*  Im^. 
A»  Iha  piciimlnuy  nudy  wn  nol  pcrformcil  le  at 
10  prov*  Ihe  nulrilionai  iqulvaltniry  of  Iha  tvro 
Undi  of  dial.  Iha  dirfertnca  in  body  Mlfhl  ba- 
tmten  tha  froup  at  monlieyi  M  on  (lea  ditt  and 
Ihoae  M  an  a  itindard  dial  nd|hl  be  dua  lo  the 
dirrtrtnca  bi  nulHlMoilcmckncyof  Ihi  tM  Aau. 
The  ibon-dtcd  tnalyilt  nveili  ihal  Ihin  la  no 
reaon  lo  eonildet  Iha  bodvjMl|hl  of  nonktyi 


hn 

of  nlallva  aifan  M«kl  bt- 

tvei 

in  monkey)  fad 

Ihui 

of  ll»  efTecI  . 

,r  ixMllmd  lie).  Tl>a  , 

.«<ihy  chanie. 

In  itlttlic  Bjan  hI^i 

Uh 

tendency  aflncr 

tuilnthcptluiUry|luil 

lind 

lh« 

bpitncuildecit. 

iKinllulhyioidtltndini 
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■hakidnMaai  of  Ir 

1969.  in6  m4  ina  la  *•  ■ 


(Wh  inwii  «f  mimttt  M  nn  (tec  bnl 
on.  S  ■■<  10  knd  k  obuiutli. 

The  dirbinc*  taiMu  inimiltaiid 
ndisied  «ci  v<Mpi  iMm  m  *t  dtw  ■ 
RbWil  artdlOr  In  ftowfc^  Tha  loull 


b)r  celnh  60  r«  pracmlion  had  ban  ptifamtd 
ftimlly  by  Iht  US  Ainy  and  Ihi  Brill*  Ataniic 
Emv  Camntaiaa.  vlU  Iha  Fuod  lad  Dm 
Admiiiouilkia  el  Dm  USA,  ihnaid  k  1969  il   ' 

Uun  or  axpaitmaalM  aiMvKa  kiWHd  tin  US 
Antrf  to  hHiIiAiv  Itt  ■pptl^lhM  Tor  pamiiiMM 
lu  (u  ihaad  with  Iha  imdlallon  of  caaiHd  kan  ei 
U  wiMliI  ba  itfiuL 

Tha  Fuod  nd  Dni*  AdmlflianUaii  kuiiud 
Ihal  iIh  laaiBflt  of  Imdialad  Inaaa  lo  nu  had 
teen  ruHuMd  by  awktJ  mJiKlkn  oflha  itabil- 
■ly  or  Uia  onvrini  uT  Um  aalnab.  •amllm*  73 


ICB  niiUnt  wwlnicka  uf  a  Rilucllim  at  body 
■i(i(hi  Mia  obaancd  ii  nparimanit  wjih  dufi.  In 
a  unniioc  my  Itie  danlad  nnkiKauf  ptlulliry 


Tht  aimbaf  uf  eaunlrtai  wlildi  bad  pl«i  fat 
tuid  Imdlallai  ammWd  lo  TS  in  1969,  bul  II 
Jarcaf  in  19  bi  1971,  afWr  10  yarn.  Allci  Uiii 

lo  Eurof*.  lahcit  Iha  fuDowint  Inwinailaiial 
<>r|»m>Eia>u  icHd  ai  actit*  pfotmnon  of  thii 
lidisiqiic:  Food  aid  Atricullvnl  Oi^nballua 
iFAOk  lnunialiona|  Atonic  Enarfy  Ageacy 
(IAEA)  nd  Worid  Halih  dtwluilan  (WHO).  A 
Ju.ni  FACVIAKA/WHO  EJipcd  CommliiM  on  ibi 


,y  Google 


AmhIi;  llut  B  Tree  hydraiy  nilicari  (OH),  hydrO' 
pn  iioml  (H).  hydiiUd  declran  md  u  on.  The 
Mhcf  ii  ■  KriB  of  ortnk  radlali  produced  by 
dlRci  aniai  of  <nidl>llon  on  the  convonenu  or 
liMd  Ml  by  Miitct  iCKIion  Uitowih  OH.  H  Mid 
hjidnHd  ckcuon  Is  Owi.  Diaaliid  axy|«i  rnim 

Ihtnlbn  ihe  Anolwd  cngipii  In  Ihc  Fend  win  be 
coaBuMdKiyixMily. 

Hydnny  ndleib  (HO)  •bilncl  hydioftn 
sivM  fraa  cvboi^dnisKi  bondi  In  tllphillc 
umipo—Ji  udi  H  ifaiihali,  arbohydritn.  arbo- 
lylK  aci4>.(>icn.tldeliyilc>,1uioni(,(iTdna  iddi 
nc.  In  M  caci  Ac  pntduet  of  the  loctlon  It  n 
nTfuic  fis  ndlcal.  The  hjFdriled  i '    ' 


h  H  ^l.n1lRI.  pl,- 
■KaiL  Mc.  Hydrain  »oaw  (H)  m  pruduced  lo  ■ 
itlilMly  lao  vMd  ailheirndlailBnarwini.bul 


n  buMb  in  rilpliaUc  conpoundi 


na  trom  ihlol. 
bill  CM  ataaXiMk  npidly  is  biulphMct.  vll>>b>| 
dM  frS  bnl  tan  -S  Hid  HS-.  Whh  pnielni  IhelT 


of  unie  otpnlc  nu^Hki  nuy  be  utrtcMntly 
kmi-livcd  fof  Ihtm  to  Innifcr  cncrpr  loMhim  — 
ihen  iinoeiUtBMoruiiiiawiiH.  ThtMiadicd 
■ptcki  mey  fliully  diHppcv  by  mednt  wlib  eech 
oiJier  bi  complu  chtmial  rk^ou.  Ania*|  ihtii 
ndlochcmlol  iludin  ll  nH^t  b*  oouwixthy  Itui 
bi  drild,  itndbied  producu.  pidi  m  dried  milk 
md  iureh.  ^idiolyiic  producu  btdudlnf  rm 
ndlceli  CM  b«  ikucled  loni  iriei  the  line  of  li- 
■•dUIWn  (Ehi*nb*rt.  i9S7X  Studbii  on  AeK 
prindpla  sT  ndlochemlol  iiKtloiii  by  pinleuler 
iMiud  ndkili  mud  by  AJ.  S<«lla«.  •«  *>II 
lecnmbie  tlM  cilUal  cundiulat  by  foil  rrrttiMn 
■I  nu)ot  food  cORiponuu: 

(I)  Protein   (W.U.   Utbiin):   Althou|li  much 
nhublc  InfORniUon  ll  inllible  on  Die  rHiiillaa 


I  eitnpoliUnf  nieh  nndfev  ■>>  <*■  ImdI- 

praubw  In  food.  There  any  be  kmr- 

■noni  the  rediolytle  pfsducu  ol  lU  cam- 


Mded 


0)  CHbshydnie  (J-H.  Deuphki):  Alihw^  H 
h  teiy  Is  dletlnpiWi  betwHn  the  eslld  utu  end 
■oliitlon  In  rlw  «■  of  pyre  n^ln,  »  l«  ■"■* 
tan  »  (iB  ru)  «llh  food  ilufh  Hd  npublu.  Fai 
■beie  mienf^  Hlnpslaliaa  riiMi  pue  Hi|ln  M 
findimm  oUt  ilmyi  be  dUTkidL 


W  V 

nudteihi 


» (P.P.  1 

r  been  biiolotd  ki  ldMU^Ifl|  Uie  de- 


linenlly  recopiad  Ihil  Vlludn  E  ta  die  noi 
reiUitlan-Hnillln  of  (he  raUohiMe  elUniiin: 
•iMIil  vlumln  B  <•  (he  moil  ndkdiWIe  at  111 


&H.-..Hlly  .itpnk  ndlab  «  rutmed  hy  Indl- 

nibble  on  Uic  redbilon  uabUily  oT  i  ^n  ean. 

fil  Milnm  U..ouEh  Oil,  »ll  «d  H  n  well  .1  by 

piiund  m  1  fuiid  producl  m  allempl  may  be  nnic 

Jire«  ecii.-.  O.F"fc  fit.  ndlcsb  nuy  iborKl 

IB  eilrepolele  the  deie  obUlned  fna,  nwIlM  wlUi 

h>di>W!"  ><«»  '"^  otpnic  nwtecuht,  reu1lln| 

model  lyiunu  Lo  the  niiuni  food  lyium.  Any 

hydniei.  Orpnic  n.Bcilt  ere  eWt  to  ■lueh  Ihem- 

^«  lo  d«hl.  b«nd.,  but  Ihc  ret.  b  no.ni.l1y 

duptei  uemlnily  »pparl   Iha  foewoid  by  P. 

low. 

Billipnd  Mid  ProF  J.F.  Diehl:  "Wiik  m  IniprB. 

Orpnic  ndlcib  ae  nully  of  ledudni  opjMI- 

Hy  end  nay  ndiKt  <niMt  coullluenu.  They  reKt 

diemlilry  of  pun  lubiluicBI  b  nUbble.  itumpU 

will.  «ypn  and  piodnct  .  peiojilde  ndtcd.  ThU 

pitdtellon  of  ndixlonnnduced  dientii  in  com- 

plax  rooditulTi.  ere  bued  «  Mmi  unceriiin  »- 
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I.  piUc.  AiHoci,  papriki  **<  rW" 


puhlidiion  of  tba  bcok  om  nation  dvmlttry. 
■W  condiakM  of  Ihi  Jaint  FAOflAEA/WHO  Hal 
Ihe  ifmliatini  ot  nr  food  ammwiliy  up  la  m 
oxr^l  iKnp  dw  «r  id  KGY  (1.000.000  imI) 
ptcKoli  no  loscolofiat  hBud.  iniiil  W  ba«l 
gn  luim  unariila  uoimpUal  wJ  BiJ  lo  bi  ui- 
MHihy  of  ih>  iiiihorliy  aid  mpoMiblUiir  of  the 
InHniiildad  O^niiiiiaiu. 


of  rood  irndtiMd  il  ■  dOB  h  mull  a  If  rO-  I/lOO 
itf  10  KCV  kt  «|i*flmcntil  lAiinli  aU  nnlliH 
■■  lulnourixhtd  (huninl  diildrtn.  Tlim  Tieti 
|ii<x*d   Uh  MinlUliiUv  of  »<•  ippom  of  Iht 

ikH  sf  10  KCV  iMi  only  ihcottikilly.  bul  lUo 


A  dim  bI'  qvenkiuiici  on  ihc  p 
M  clurfloa  indinaHEfilii|of  irmlBt 
■ni  ki  IMI  lo  ita  MtnlMry  of  H 
:iiminjli«  on  AUik  EatiB  et  ■ 


di*r««  or  Imdiiilai  Tor  pouum  la  IM 

Ita  gnloat  hi  IHS  foi  Ihi  porpoM  ofaiHq 
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Kr.  Paul  T.  Ubusi,  BUtor 
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Hm  Nht  Vorfc  KodHBy  of  Sciaioea 
IVoBut  SixtY-Thinl  Street 
New  YOck,  NY  lOOZl 

DMT  Hr.  Libssali 

Boitairiijig  Bananas  -  Eoffilng  Zkxx^ini  hbb  written,  I  believe,  with  the 
intentian  of  prcnrldlng  readara  with  timely  and  balanced  infiumtun 
npnUng  the  pcnsible  uoea  of  ^miia  radiation  to  extend  the  ahelf  life 
of  food.  Uifonunately,  exonples  relating  to  tba  postharvset  life  of 
fiuita  and  yi-qitatilwi  ven  inacsurBte,  miBlaading  or  totally  wron;. 

I  can  only  believe  Hut  the  authors  vere  uriting  in  a  flaU  (poetharvest 
dieaaaea  of  fiuita  and  ve^etableil  in  which  Uvy  have  little  knowladqe. 
FM  ecBifile,  the  authors  eminent  upon  the  anay  of  chanlcals  that  nl^t 
be  a{>plled  after  harvest  to  oranges.  They  later  stata  that  'if  dmopd 
safe  by  the  FEA  and  thai  widely  luied  by  the  food  Industry,  iiradlatlcn 
could  CT^lace  the  frngicidea  an)  Insecticides  mw  sprayed  on  fruita  and 
vegetables. "  It  would  be  nice  to  be  able  to  reduce  our  dependence  i^xn 
fungicides,  llawg^tr,  there  is  utterly  no  possibility  that  gannn  ta- 
diaticn,  as  we  rcw  use  it,  could  possibly  replace  Omgicides.  Insti>.il, 
there  is  cmsiderable  evidence  to  indicate  that  certain  diseases  of 
harvestnl  citrus  fruits  would  be  more  active  after  irradiaticn.  Pa- 
diation-lnduced  cellular  injury  and  the  onset  of  senescence  causes  a 
reductl^i  in  the  nonnal  level  of  the  ujiiiiuli^''s  disease  resistance. 

The  late  Dr.  Bbard  Haxle  and  I  concentrated  on  studies  of  the  use  of 
ganna  radiation  to  control  postharvest  diseases  of  fiulta  and  veoc?tabUs 
for  10  ynan  (1963-1973)  with  suf^nrt  froa  the  Atonic  Bwrqy  rnrniiaslon, 
Ite  founl  that  in  citrus  fruits,  a  dose  of  ZOO  kiads  was  required  to 
delay  disease  develofiiient  by  the  pathogens  Pcnlclllijn  diqltJtOTi,  P. 
Italian,  or  Geotrirfma  candldua.  Diseases  caused  by  ftltarnarTa 
altetnaria  or  Diplodia  natalensis  were  often  worse  in  irradini-'r]  than  in 
nnn- IrrDdiated  citrus  fruiis.  Partly  Ch.it  was  so  bpcause  dw  fmlts 
calyx  was  weakened  by  Irradiation  to  permit  entrancf  into  the  fruit  at 

Citrus  fruits  could  not  tolerate  the  ZOO  krad  dcse  required  for  nininal 
supplession  of  disease  fungi.  After  200  krads  and  subsequent  holding 
periods  equivalait  to  the  time  required  for  transportation  and  market- 
ing, the  oranges  (tiavel  and  Valencia t  exhibited  the  following:  the 
albedo  was  atnooially  soft,  the  fnilt  surface  was  often  pitted,  and  the 
taste  and  arcaa  ueie  noticeably  dltferait  than  unirradiated  contmls. 
laims  irradiated  before  storaqe  to  reduce  disease  during  storage 
suffered  such  won    rot    than    the   ncn-icradiated   controls.      Injury  ves 
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r»3teH  nftcr  storsga  in  fruits  irradiated  with  an  little  .is  35  krads  anJ 
sovete  injury  was  fcund  in  fruits  that  had  been  irradiated  at  50  krada 
or  higher.  Further,  citrus  fruits  are  chilling  sensitive  and  are 
<Jaraaed  at  refrigerated  trwpecatures  well  above  freezing.  Irradiat^'il 
fniit  clearly  exhibited  Increased  sosceptiljilil-y  to  the  Jarnaging  efferfn 
of  diilling  injury. 

A  search  of  the  liternture  of  the  past  25  years  wiuld  have,  at  a  rnini- 
nuE,  alerted  the  aixthors  that  plant  scientists  had  discm-ered  seriooa 
pi-cblans  with  irradiation.  Hatton,  «t  al,,  recently  reported  that  as 
little  as  60  krads  caused  excessive  injury  in  ths  form  of  scald  and  rind 
breahdcNn  of  gr^cfiulc.  Injury  classed  as  Koderate  occurred  aC  15  and 
30  krads  but  the  authors  judged  those  fruits  to  be  acceptable.  fT.T. 
Hatton.  R.H.  CuUwdge,  L.A.  Usse,  P.M.  Flale,  D.H.  Spaldiin,  D.  von 
Hideguth,  and  V.  Oww.  1994.  Phytotoxic  respcrrsea  of  Florida  grape- 
fruit   to    low-dose   irradiaticn.      J.    Aicr.    Soc.    Hort.    Scl.    109(5I:S07- 

eioi. 

The  authors  also  wtote  'Irradiation  could  reduce  spoilage  which  nou 
ruins  an  estimatad  25  to  30%  of  the  wcorld's  food  supply.  It  uculd 
extend  ahelf  life  of  products  for  weeks.  Increasing  the  length  of  tim 
food  could  be  stored  or  transported  and  still  taste  fresh,  irtiile  de- 
creasing the  need  for  many  of  the  chanical  preservatives  now  used  tor 
this  purpose.'  It  is  doubtful  that  any  fresh  (living)  ccrsnodity's  shelf 
life  voild  be  increased  more  than  a  tew  days  by  using  irradiation  to 
control  rot  organisns. 

Ousting  the  authors  further,  'Irradiation  la  desirable  not  only  because 
Its  effects  are  so  lasting  but  because  it  'cold-processes'  food.  T>ds 
means  that  the  garnna  ray  txnluidwnt  heats  the  food  oily  slightly, 
(Biniadzing  adverse  changes  in  color,  qxtor,  flavor,  texture,  and  nutri- 
tional value.  Thus,  the  technique  is  superior  to  both  canning  and 
freeiing,  which  often  leave  food  mishy,  rubbery,  or  inealy."  As  a  matter 
of  fact,  changes  in  color,  odor,  flavor,  and  texture  are  gsierally  vt^t 
nno  does  corplain  about  after  fruits  or  vegetables  are  irradiated  at 
doses    that    even    minimally    si^^press    poatharveBt    pathogens.       As     for 

destruction  of  vitanin  C. 

Further  en  the  authors  said  'the  industry  began  to  envision  strawterrins 
on  fruit  stands  rensining  bright  red  and  firm  for  weeks.'  As  a  matter 
of  fact,  our  experience  shoind  that  shelf  life  extention,  fmn  sifipn 
ing  Botrytis  cineraa,  varied  fran  essentially  nothing  to  as  high  < 
days.     On  average,  however,  there  was  generally  an  e  '  " 

days.     Seme  strawberry  cultlvars  uould  not   tolerate 


Koel  F.  Soiner 
lecturer  and  Postharves 
University  of  Califomi 
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Irradiation  As  A  Possible  Quarantine 
TroatmenI  For  Fresh  Fruits  And  Vegetables 

Gamma  irradialion  has  been  highly  publicized  as  an  "avallatile" 
alternative  to  EDB  lumigalion.  In  this  report,  the  auUiors  stale  these 
stories  are  overly  optunistk:  tor  many  reasons. 
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While  pesi  studies  do 
suggest  a  potential  use  of 
gamma  radiaKon  tor  insect 
control,  a  number  ot 
considerations  dictate 
extreme  caution. 
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Vinimiim-mtximKm  du^s-  The    «ncfiatorwHldlH'iitiliudton)AC-     llt^iuilniptrxifnnifty 
ui>(iBanfl  InwtrliniiiKnfilnuatr    hy  fbr  M  hum  ■  diiv  fv  SSi  day*  ■     tiilwf  ihi- npU.il  invni 

dcimniniil  liy  thr  n-nnflBmliiMi  iiT    yenTr  UnfwtunniFly.  hDriinihoRt]     iKmrTi-ifi  thiK- mmlii  Ih' 

■nd  dcrwily  nf  ihp  ppitfurt  unif  iU     hivhry  venobJt  In  c|unni]ty  durinif      finiULNV  In  :■  ITTWK. 
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I'NIVKHSIIT  OF  CAni'llllNIA.  IIAVIS 


Hr.  Paul  T.  LUwssl,  Editor 
Itw  5cien:ei 

the  Hew  York  Acaday  of  Sciancas 
TM>  Eut  SiMy-'ttdxd  Stmt 
HBU  VOrk,  N¥  10021 

Dear  Mr.  Ubaaal; 

Bdibarding  Bananaa  -  Xappinj  Zucchini  waa  urlttsi.  I  balima.  Kith  the 
intentlcn  of  prcwiding  readera  with  tlnaly  and  balanced  infianutlcn 
regaiding  the  posalbla  uaea  of  giama  radiation  to  extend  th>  ihalf  Ufa 
of  food.  Unfartunatelyi  exoiplea  lelating  to  the  poatharveat  lif*  of 
fiuita  and  vegetables  ware  inaccurate,  alaleading  or  totally  uroiq. 

I  can  only  balieirs  tliat  the  authors  were  writing  in  a  field  (poadiarvaat 
diseasesof  fruits  and  vegetablcE)  In  uhidi  they  have  little  Jcnovlodi]*. 
For  exaaple,  the  autJiori  ctmrent  upon  the  array  of  ciianicals  that  nl^E 
be  appliol  after  harvest  to  oranges.  7hey  later  state  that  *if  dannpd 
safe  by  the  FDA  and  then  widely  u.ied  by  the  fcx:d  industry,  irradiation 
cculd  replace  the  fungicides  and  insaotlcides  now  sprayed  on  fruits  anj 
vegetables. '  It  wiuld  be  nice  to  be  able  to  reduce  our  dependence  open 
fungicides.  HcMcver,  there  is  utterly  no  possibility  that  ganm  ra- 
diation, as  ue  rou  use  it,  could  possibly  replace  fungicides.  Instc^l, 
there  is  considerable  evidence  to  indictite  that  certain  diseases  of 
harvested  citzua  fruits  uould  be  more  active  aftar  Irradiaticn.  Pa- 
diation-inducttd  cellular  injury  and  the  onset  of  senoacence  causes  a 
reduction  in  the  nomal  level  of  the  connodity's  disease  resistance. 

ITie  late  Dr.  Eduaid  Haxie  and  I  concentrated  on  stujies  of  the  use  of 
gnmia  radiation  to  control  poEtharvest  diseases  of  fruits  and  vegetables 
for  10  years  (I9G}-I973)  with  at^^xirt  froii  the  Atonic  bieigy  Ccnnission. 
Ms  found  that  in  cltru*  fruits,  a  doaa  of  200  lurads  was  required  to 
delay  disease  dsvelcpMnt  by  the  pathogens  Penlcilliijn  digitatajn,  P. 
italtan,  or  CeotrldMa  canJidna.  Diseasai  caused  by  hlternarTa 
alternaria  or  Diplodia  natalenmis  were  often  worse  in  irradiated  than  in 
nm- irradiated  cttnia  fniits.  Partly  thnt  wss  so  because  the  fruit* 
calyx  was  weakened  by  irradiation  to  permit  entrance  into  the  fruit  at 
the  Stan  end. 

Citrus  fruits  could  not  tolerate  the  200  kiad  dose  required  for  minimi 
suppresBim  of  disease  ftingi.  After  200  krada  and  siAaequent  holding 
periods  ei^valent  to  the  tine  required  for  tranaportaticn  and  mariwb- 
ii^,  the  orangea  {Navel  and  Valencia)  exhibited  the  following:  the 
albedo  was  ahnonnally  aoft,  the  fruit  surface  vo*  often  pitted,  and  the 
taste  and  arara  were  noticeably  different  than  unirradiated  ccotmla. 
Loicns  irradiated  before  storage  to  reduce  disease  during  storage 
suffered  nudi  mre   rot  than  the  non-irradiated  control*.     Injury  waa 
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Hr.  P.T.  I,Ibassl  -2-  Huxh  S,  IWS 


noted  after  storage  in  fruits  Irradiated  with  an  little  as  2S  kcad*  wd 
severe  iAJury  was  found  in  fniits  that  had  been  irradiated  at  50  1zMl« 
or  higher.  F\ii:ther.  citrus  fruits  are  iMllinq  sensitive  and  ar« 
d-'CHHFd  at  refrigerated  tnifieratures  well  above  fleeting.  Irraillatcil 
fruit  clearly  exhibited  increased  susceptUsility  to  the  donaging  effartii 
of  drilling  injury. 

A  s?arc^  of  the  liCerflture  of  the  past  25  years  Hculd  haw,  at  a  nini- 
lun,  alerted  the  authors  that  plant  scientists  had  discovered  ■oritus 
pi-cfclans  with  irradiation.  Hattcn,  «t  al.,  recoitly  reportfld  tiMt  aa 
little  as  £0  krads  caused  excessive  Injury  in  the  fora  of  scald  and  rind 
breayiam  of  grapefruit.  InTUiy  classed  as  nodarato  oct^uired  at  15  and 
10  krads  but  the  authors  judged  those  buits  to  ba  acceptable.  rr.T, 
Hatton,  R.H.  CuUiedge,  L.A.  Rissa.  P.M.  Hale,  D.H.  Spalding,  D.  vcn 
wideguth,  and  V.  Oie<.  1984.  Fhytotaxic  cespcnses  of  Florida  grape- 
fruit  to    lew-dose    irradiation.      J.    Mner.    Soc.    Ifcart.    Sci.    109(5)  :HIT- 

eioi. 

ITie  authors  also  vrote  'irradiation  cculd  reAice  spoilage  uhlcb  now 
lulns  an  estimated  25  to  301  of  the  world's  food  sundy.  It  wuld 
ejctend  shelf  life  of  products  for  weeks.  Increasing  the  loigth  of  tine 
fcod  could  be  stored  or  transported  and  still  tasts  fiesh,  khile  dF- 
creasing  the  need  for  many  cf  the  dMRilcal  preservatives  now  used  for 
this  purpose."  It  is  doubtful  that  any  fre^  Hiving)  comiadlty's  ihalf 
life  i«vld  be  increased  more  than  a  few  days  by  using  irradiation  to 
central  rot  organiSB, 

Quoting  the  authors  fuitlieT,  'Irradiation  is  desirable  not  only  because 
its  effects  are  so  lasting  but  because  it  'cold-processes'  food.  ITiis 
means  that  the  gsnra  ray  bodiarThient  heats  Che  food  mly  slightly, 
'  nintRiiilng  adverse  changes  in  colcr,  odor,  flavor,  texture,  and  nutri- 
tional value.  Thus,  the  technique  is  superUs  to  both  canning  and 
freezing,  which  often  leave  food  mishy,  rubbery,  or  nesly."  As  a  matter 
of  fact,  changes  in  color,  ottor,  flavor,  and  teicture  are  generally  what 
me  does  ccrcplain  about  after  fruits  or  vegetables  are  irradiated  at 
....  As    for 


Further  on  the  authors  said  *tlie  industry  began  to  envision  streiAierrlna 
cn  ftuit  Btanls  renalnlng  bright  red  and  firm  for  we)is.*  As  a  mttnr 
of  fact,  our  experience  shcMsd  that  shelf  life  extenticn,  fmn  sifipress- 
ing  Botjytls  clnerea,  varied  trcn  essentially  nothing  to  as  hi^  as  R 
daysl  ok  average,  hcMever,  tltere  was  generally  an  extension  of  3  or  4 
days.  Sane  strawberry  cultlvars  would  not  tolerate  the  200  )ccadt  at 
all. 


Noel  F.  Senmer 

t«cturer  and  Postlucvest  Pathologist 

Univarslty  of  Califomia,  Oovla 
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Hi,    Ann   Alberta 

Box  51B] 

Santo  Cruz,    CA      93063 
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Plnslly,    regirdlng   labelling. 
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Division  of  Pood  and 
Color  Additives,   HPP-330 
Center  for  Safety  and 
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SIERRA  CLUB  MARIN  GROUP 


:  Koolqu*  larwl 


I  an  Bure  you  will  tw  pltessd  to  Jcucnr  that  tbe  Eieoutlve 
and  ccasemtlOD  CiuDlttaaa  of  the  Sao  Franolioo  Bay 
Cbaptar,  Slarra  Club,  bava  qiprovad  a  tao-part  raaolutloo, 
Mlab   I   aunuariEC  B*  toUoaa: 
1.  To  urga  tta*  National  Club  to  taka  a  jwaltloD  tbat  no 

gasaa  ^.iraUation  of  food  produBta  bs  paniltted  until 

fuTtbar  and  adequata  raaaaraJt  has  bsan  eomplatad, 
Z.  To  UTSi  looal  JUTladtBtlooB  to  paaa  ordinacsaa 

raqutring  Ibat   all  gamma-irradiatad  food  be  slearly 

>o  labelled  or  cotiead  at  point  of  aale. 
If  you  refer  to  tbl*  astioD  b«aratul  to  dlatingulah  tba 
1^  parta.  Tba  firit  InvolTt*  tba  national  liaua  on  vblob 
tbe  Cbapter  aanoot  tak*  tba  loJltiatlv*  Id  aatabliiblng 
«  polloj,  Tba   seaond  ti  a  loaal  aaltar  tltblo  the  parrlaa 
of  tbe   Ciisptar,   I.s.,   for  tbe  B^  ^rea. 
^please  eall  ne. 
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raiif ax  CI  94930 


FT  oflhinklnt  ffmankM  ti  n>  liffi-fiv*    —Alberi  Braitm    j 
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COALITION  TO 
STOP  FOOD  IRRADIATION 


IRRADIATION 


IN  BRITAIN 
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THE  LONDON 

FOOD 

COMMISSION 

PROMOTIONS  LTD 
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FOOD  IRRADIATION  IN  BRITAIN  ? 


LoDilan  Food  Coaalxion  Proa 
P.O.  Boi  291 
London  NS  IDU 
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FOOD  VTCIEMC  A 


The  tllttct  ol    ItridlBElon  on   loai  dcicrlbid  iba**  h*  tttar*- 
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Nalional  NutritioiHl  Foods  Association 


STATEMENT 
OF  THE 


ivember  18.  198S 


Prepared  by :   Burt 


■en  the  opportunity  to  testify  before  the  House  Agriculture  Sub- 
urittee  on  Government  Operations  concerning  o  food  preservation 
hnoloqy  —  irradiation  —  whose  time,  we  fell,  has  not  yet  come 
'  unanswered  safety  and  nutritional  issues.  Therefore, 
ges  the  subcommittee  not  to  pass  U.K.   696  for  some  very 
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IKADEQUftTE  TESTING 

lelieve  that  the  irradiation  process  has  not 
sd  to  trust  its  safety.  A.E.  Olson,  of  liim 
riculture,  recently  said,  in  the  pEOCe*diriqa 
1  conference  for  Food  Protection,  Hay  19&4, 


preparation  of  a  particular  food,  studies 
should  be  undertaken  on  the  possible  foma- 
tion  of  toxic  compounds  in  that  food  and 
the  effects  on  the  processing  on  nutrient 
bioavBilBbility .  Particular  attention 
should  be  directed  to  the  possible  fonna- 
tion  of  any  previously  unidentified  coD' 
pounds  in  that  food  and  how  they  may  affect 

Ue  doubt  that  Olson's  criteria  have  been  fully  net  In  t 
period  of  time  that  has  elapsed  since  he  made  thi 
In  fact,  safety  testing  of  irradiated  foods  has  produced 
years  a  number  of  conflicting  results. 

For  example,  one  important  study  indicated  that  chi 
changes  occurred  in  the  white  blood  cells  of  malnouiished  Indian 
children  who  were  fed  irradiated  wheat.   Although  this  study  has 
been  criticized,  it  has  not,  to  our  knowledge,  been  refuted. 
(Bhaskarar,  Amer.  J-  Clin.  Wutr.  ZB,  130-135,  1975) 

Additionally,  a  major  series  of  feeding  studies  have  been 
conducted  which  utilize  chicken  sterilized  at  hioh  dosages  of 

with  sterilized  chicken  were  called  off  prior  to  coiqiletion  due 
to  excessiue  mortality  which  was  not  diet-related.   Another  study, 
involving  the  feeding  of  dogs  over  a  two  generation  period,  indicated 
lower  body  weights  in  a  group  of  males  fed  irradiated  chicken,  but 
no  other  signs  of  toxicity.   In  a  third  (three-generation  mouse) 
study,  gamma-irradiated  chicken  reduced  survival  and  appeared  to 
produce  a  high  incidence  of  tumors.   These  results  have  been 
challenged  on  the  grounds  of  a  claimed  choice  of  inappropriate 
statistical  methods,  exaggerated  by  an  increased  unexplained 
death  rate  in  the  females  of  this  group  of  animals.   Hhile  we 

testimony  at  this  time,  we  will  be  glad  to  do  so  if  the  Committee 


Still  another  study  raising  serious  gueatior 
health  dangers  of  irradiation  is  a  genetic  study  * 
(common  frulctly) ,  which  showed  a  reduced  number  c 
cultures  raised  on  gamwir radiated  chicken.  Thee 
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ling  of  foods  can  produce 
rtized  chicken  conducted  by 


QUftLITY  OF  F 


Cion  of  I 


iturated  fatty  acids,  which  are 
irmai  structural  integrity  and  functioning  of 

irradiation.   As  the  Subcommittee  is  undoubtedly 
L  oil  fatty  acids  have  gained  widespread  attention, 

ly  underway  into  their  application  as  protective 

idiation  studies,  it  was  found  that  specific  amino 
jon  to  protect  against  the  appearance  of  lipid 

.s,  which  probably  play  a  similar  protective  role 
ficially  depleted  during  the  irradiation  of  food. 


the  anvjunt  of  oxygen  pi 


lie  low  temperatures 
arocesBing  and  deoxyi; 
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the  coat  and  energy  requirements 
111,  in  turn,  make  the  entire  procei 
lly.   Hith  or  without  such  precautio 
face  a  significant  reduction  in  protective  materiale  trtiich  hava 
been  present  in  foods  throughout  evolutionary  time  if  we  allov 
for  the  wholesale  irradiation  of  food,   ft  biologist  must  conclud* 
that  theie  protective  materials  have  served  a  purpose  in  inaulatlng 

humans  from  natural  radiation  and  from  naturally-occurr'--  -- ' '-- 

toxicants.  Why  should  we  lower  our  actual  defenses  at 
environmental  pollutants  and  carcinogens  are  on  the  ris^ 
such  a  move  ia  not  in  the  beat  interests  of  the  public. 

Intensive  scientific  investigation  and  public  int' 
currently  being  given  to  these  naturally-occurring  protective 
agents  against  degenerative  disease  and  sone  aspects  of  the  aging 
process.   Prudent  diets  emphasiilng  these  agents  have  been  recently 
~  ~  '  of  government  agencies,  including  NAS/HPC. 


Hhat  these  studies  suggest  is  that,  while  the  right  hand  1* 
making  advances  in  the  protection  of  society  through  enhanced 
nutrition.  Incredible  as  it  may  seem,  the  left  hand  is  advocating 
the  large-scale  introduction  of  a  food  processing  technique  which 
specifically  destroys  many  of  these  protective  nutrients. 

The  need  for  an  exact  quantification  of  nutrient  loss  and 
for  strict  supervision  of  commercial  irradiation  procedures  is 
apparent.  A  study  of  the  mutagenicity  of  irradiated  juices  and 
sugar  solutions  showed  that  irradiated  fruit  juices  were  not  as 

of  this  work  concluded,  therefore,  that  irradiation  is  safe  in  part 
because  radiation  doses  in  comnercial  use  would  be  lower  Chan  their 
experimental  doses.   It  must  be  pointed  out,  however,  that  their 

and  that  it  is  very  closely  related  to  dosage  and  the  amount  of 
oxygen  present.   (Report  by  Nieoand,  et  al.,  J.  ftgrlcultural  t  Food 
Chem.  31,  1016-1020,  1983) 

This  same  concept  is  further  brought  out  by  Sinic,  et  al . ,  in 

Integral  Component  of  Radiation  Processing  of  Food,"  (Radiation 


.  .  .  would  like  to  see  unquestioned  approval 
irradiated  foods.  Some  demand  acceptance,  if 
totality,  of  radiation  processing  without  eve 
having  to  reevaluate  its  safety.  Ttiere  are, 
the  other  hand,  groups  who  like  to  see  'dissc 
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lytic  products  and  safety  testing  of  all 

those  not  present  in  standard  foods. 

,  Simic,  et  al.,  conclufie  that  the  piopei  anB»er 

is  to 

ated  foods.   They  point  out  that  the  radiation-i 

nduced 

Free  r 

adioal  reactions  which  occut  in  irradiated  foods 

are 

jsponsible  for  all  the  biological  and  chemical  effects, 
r  ondesirablei  that  they  produce  a  variety  of  radiolyti 
id  that  they  are  dependent  on  dose,  dose  rate,  Cemperat 
anosphere,  physical  state  and  extent  of  hydration. 


from  the  animal  studies  done  to  date,  and  from  the  limited  use  of 
irradiated  foods  by  astronauts  and  cancer  patients,  can  be  used  for 
accurate  predictions  of  safety  and  nutritional  adequacy  by  the 
entire  diverse  population  of  our  nation,  especially  down  the  road 
twenty  years  when  a  large  portion  of  our  diet  has  been  irradiated. 

The  National  Nutritional  Foods  Association  has  issued  a 
position  paper  affirming  its  opposition  to  the  concept  of  food 
irradiation  and  to  further  extension  of  the  use  of  this  process. 
A  copy  of  this  is  attached  hereto. 

He  have  also  strongly  endorsed  labeling  of  irradiated  foods 
at  point  of  sale.  American  consumers  have  a  basic  right  to  know 
what  they  are  purchasing.  When  they  buy  and  use  food  treated  by 
canning,  pasteurization,  freezing,  pickling,  dehydration,  salting, 
etc.,  they  have  a  reasonable  knowledge  of  how  that  food  has  been 
treated.  There  is  no  special  reason  that  we  are  aware  of  that 
creates  special  treatment  for  irradiation  and  mandates  that  its 


Irradiated  food  was  recently  banned  in  Great  Britain  and  ia 
illegal  for  domestic  consumption  in  Vjest  Germany.   Not  everyone  i 
junping  on  the  bandwagon  for  irradiating  the  food  supply  of  the 
world. 

Let  us  not  rush  into  a  decision  with  irreversible  effects 
on  generations  to  come  tor  our  love  of  advanced  technology.   Let 
love  for  the  welfare  of 
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STATIiMENT   Or   CLINTON    RAV   HILLKH 


UliFORE  THE   HOUSE 

AGRICULTURE    SUBCOMMITTEE  ON    DEPARTMENT  OPERATIOKS, 

Ri;SEflRCli   AND   FOREIGN   AGRICULTURE 


I.R.    696/S.    281 


.   Cliairm^n   and  distinguished  members  of   the  5i 
Thank   you    for    allowing   me    to   appear    at    thi 
'.iring   to  offer  comments  and  amendments  of   the 
r.ilth   Federation   on    H.R.    696/S.    288. 


3  Clir 


1    Ray 


My   name   : 

the  Legislative  Advocate  for  the  National  Health  Federate 
NlIF    is    a    30-year-old    national    consumer    organization   o£ 

iictivists  uho  take  very  seriously  our  mucujl  reaponsibili 
for    the    safety    and  wholesomeness    of    the    food   «e   eat. 

We  have  learned  by  sad  experience  we  cannot  delegat 
responsibility  to  state  or  federal  bureaucrats  who  are  ol 
on  their  way  through  a  revolving  door  into  or  from  high  [ 
jobs    in    the    very    industries    they   are   supposed    to    regulatt 

In  1962  we  "fathered"  and  won  virtual  un.iniinous  a[ 
of  NIIF's  "Human  Guinea  Pig  Amendment"  which,  for  the  fir; 
in   recorded   history,    prevented   any   further   medical   cxiieri 

has  fundamentally  changed  the  practice  of  medicine  not  oi 
the  U.S.    but   throughout   the   civilized  world, 

Tlie  pritinents  of  food  irradiaticn  want  us  to  pirticiiwte  in 
unprecedented   massive   medical    experiment   without    our    kno. 
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Members  of  the  Hatinnal  Eicalth  Pcdcration  and 
incro.ising  milliuns  of  othec  individuals  are  dcuply 
otjucernoil  thjt  e.iting  "irr.idi.itod  fi.od"  is  still  in  the 
experimental  stage,   NHF  .igrees  with  Sanford  A.  Miller, 
Director  of  the  U.S.  Food  and  Drug  Administration's  Center 
for  Food  Safety  ^nd  Applied  Nutrition,  who  stated  when  asked 
if  he  felt  irradiated  foods  should  be  labeled! 

"yes,  I  personally  do.   The  department  may  have 
another  view  on  this,  and  there  actually  are 
some  good  reasons  why  you  shouldn't  have  to  do 
it... My  own  feelings  are  that  it  should  be 
labeled,  and  when  it's  said  and  done,  I  think 
it  will  bo,"   (cnphasis  supplied) 
The  NIJF  is  un.Tlternbly  opposed  tci  H.R,  696  (.'?,  288)  in 
its  present  form.   Unless  it  is  drastically  amended  wo  will 
do  all  in  our  power  tu  urge  our  thousands  of  members  and 
iiiiiUons  of  fricnJs  tu  kill  tlii.s  legislation. 

Nlir  prop.is.'s  the  foUuwing  amendments  to  II. R.  6'Jf,; 
1.  We  iirg<'  yiiu  to  amend  out  all  language  in  this 
bill  which  declares  or  implies  in  any  way  that 
it  is  U.S.  policy  that  "Congress  finds  that 
irradiation  of  food  is. ..safe  and  wholesome." 
(See  [I.R.  696,  p,  2  line  508) 
Congress  may  pass  a  law  STM ING   it  is  "safe"  to  buy, 
sell,  transport,  store,  keep-trac)t-of ,  use  and  dispose  of  the 
massivt;  amounts  of  highly  radiojctivc  m.iterial  which  wjuld  bu 
used  in  hundreds  and  possibly  thousands  of  food  irradiation 
plants  -  -  some  of  which  would  be  located  near  or  in  our 
largest  cities  -  -  but  that  doesn't  make  this  terribly 

Saying  it  Is  safe  doesn't  make  it  safe. 
Congress  can  pass  a  law  stating  it  finds  the  world  is 
flat,  but  that  doesn't  bend  the  horizon  one  inch. 
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strike    ouc    the   present-    l.\nc|ii.i'](>    mi    linos    '•-'•:    .iiitl    in    its 

pliico    insert   Wiirdincj    somewhat    an    IuIIowe: 

Sec.    2    Ij)    The   ConqrcBs    finds    tli.it    (IJ     irr.^tlintion 
of    fo<iJ   is  ,1   relatively   new   iund   prcseru.r-.  inn   ttchniil' qy  ccimpiirod 
with    drying,    freezing    and   canning.      Thf   hin;ards    ut    s.iEoty    of 
cnnsuminQ   irradiated   foods   for   long   periods   of   tinic   cuvcring 

is   extremely   hazardous  even   if   the   irr.idi.ited   fc»Kl    is   found   Co 

be    absolutely    safe.       The    transportation,    storage,    use    and    disposal 

iif    radioactive  material   Is   the  most   li.iz.irdous   tt'chrinlngy   yet   used 

Amendment    *2:       ncmove    ,i  1 1    l.mgii.Kje    from    tlio    bill    which 
tfdold    remove    food    irradiation    from    the   cuciynL    :,l   iLiil>iiy 
rcfiuirements    it    be    regulated    by    PDA   ,is    a    "l\.-i.l   A.Milivo." 


E.hibiCB   follow:) 
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FDA'S  "NO  LABEL" 
PROPOSAL 

\j  toxd  4t,a  l)..v  AJmiiuMririun  |s  NOT  THK  PROBIIM  ^^''  'iL''^' '"''  °'  ,|^ 
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(Nfl-A),  aivt  that  ^  «ll  IM. .«        PRODUCTS  ARE  A  VALID 
■uiHtmi.    •■Mu.nouiKtmtnulai  CONCERN 


,y  Google 


YES,  WE'LL  TAKE  A  RISK, 
BUT  WE  WANT  A  LABEL! 


liwili  YouDg.  MO 

Canunixsioner  of  R»d  and  Drugs 

c/o  [hickcU  Muugemenl  Bnnch  (HFA  303) 

R»d  and  Drug  Adminulntnn,  Rm.  4^1 

S600  Fiihen  Luie 

Rockvillc  MD  20857 

Deti  SccKUry  Heckla  md  Cotiuniuioner  Novitch: 

Thtnk  you  fbt  your  inviution  lo  me,  tkmg  willi  itl  othei  inter 

>i<gge$(ioni  to  Improve  FWs  propoul  lo  greatly  btowkn  Ac  appmrcd  tnes  of  imdMbon  of  IbodL  (lUenl 

Rcgiuer.  Fcbcuary  14,  1984;  pp  S714-S722) 

I  understind  llw  [Kw  rcgulatkn  would  open  the  doer  for  food  pncenofi  M  ine  wiidiMioa  iiMead  oC  or  to^^ 

wiih.  highly  toik  chemical  pesucidci  and  liunigaMi  to  destroy  inects  md  exlend  die  ibdf  life  o(  fiab  fnab 


I  also  uiideritaiid  Um  iindulioB  of  a  food  al  dK  proposed  leveli  (kxs  not  make  food  ndioaiiive.  Thii.  boiwirci, 
b  NOT  die  baiis  of  my  sifety  conccm  I  am  coDcemed  with  odKr  radiolytic  chango  dial  DO  occur. 
I  do  NOT  agree  widi  FIM's  conclusion  dial  simply  because  the  food  doei  DOI  beconie  tadnctivc  ii  is  Iherefbre 
"sate"  and  has  die  idenlical  nutritional  value  ai  similar  fbodi  which  haw  mX  been  inadiared. 
ImicKl.  I  shire  die  concern  expressed  by  Dr.  Samuel  S  Epstein  and  John  W  GoTmaa  dial  "While  not 
radioacLLw.  irradiated  food  oxilains  slable  tadioEytic  pmducis  whose  chemica]  identity  and  toxicology  tfe 
poorly  defined. "rThrVKuhngfon  foil.  I^bruary2j,  I9S4:  p.  A-16) 

These  newly  formed  ladnlytic  products  may  or  may  not  lie  highly  loiic.  Al  diii  lime  we  simply  don't  know. 
[)r-  Epstein  and  Dr  Golman  pointed  out  the  FDA's  assurance  they  are  safe  does  not  come  from  critical  long- 
term  feeding  tests  of  concentrated  extracts  of  diese  radiolytic  products  for  mutagenic,  carcinogenic  and  other 
chronic  toxic  effects. 

FDA  states  in  its  proposal  that  "Ionizing  ndiation,  like  other  forms  of  energy  used  to  pmcess  food,  causes 
chemical  changes  in  food  " 

Al  (he  dosage  proposed  by  FEH.  iiradiation  of  food  "would  produce  apprnxinuiely  30  parts  per  million  of 
ladiolyllc  products. "  Three  parts  per  million  or  10  percent  of  diese  may  be  entirely  new  lubslanccs  that  have 
never  been  tested  for  saliily  by  any  agency  or  any  government.  Thirty,  orthree  parts  per  million,  is  an  extremely 

Doctors  Epstein  and  Cofman  said  dial  '[ndusDy  claims  for  the  safety  cf  irradiated  food  largely  depend  on 
insensitive  conventional  animal  feeding  tests,  rather  than  the  more  critical  long-term  feeding  tesis  of  concen- 
trated extracts  for  carcinogenic  and  other  chronic  loik  effects. "  FDA  should  extend  the  corrunent  lime  for  nine 
months  or  more  until  at  leasl  one  long-term  feeding  test  of  concenDaled  eittacis  of  Uiese  newly  discovered 
radiolytic  pmducis  has  been  completed. 
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m  of  foodi  U 

y.  bui  oDcc  the  public  re 
u  raiduB— 1  un  ooarid 
u  tadinoloor."  (Hcckki'i  Febniuy  14  tf 


Even  thcHc  mUi  dioit  meoKMia  am  lananbcT  the  sum  potitivc  anuraDCQ  or  abxilule  ureiy  livcii  by  FDA  mnd 
oUicT  ■■mciei  thai  EDB.  DDT.  DES.  ind  doieiu  at  Mha  penkiiki.  prcHTViIives.  Food  idditivs  tnd  drusi 
<Mit  "nfe"  only  lo  lata  diicova  Ihcy  woe  enmndy  tone  U  or  f v  bdow  Ihc  Icveb  ipiirovcd  by  FDA.  Eacb 
lime  tkii  bappou.  coniiutKr  confidence  ir  Ibe  integrily  of  our  iDvenunenl  ii  eroded  1  Hllk 

WE'LL  TAKE  A  RISK  BUT  WE  WANT  A  LABEL. 
[  do  not  tgm  with  tbc  NFPA/FDA  propoul  [hu  irradiated  Toodi  ibould  not  be  labeled  ai  the  reiaJi  level 

Whoher  the  procest  ll  dlnietDiu.  a>  its  opponents  [en  it  may  be.  or  as  laTe  as  ils  proponenli  insist  it  is.  those  of 

to  take  a  risk  (and  ibere  will  be  nuiny)  should  be  allowed  10  do  so  PROVIDED  we  are 
ig  food  which  has  bcoi  irradiated. 


I  respcctFoUy  request  that  you  extend  the  time  For  canunenii  (or  to  iddllionil  nine  reonlhi.  The  60  diyi  In  your 
propoial  is  not  at  all  adequate  for  a  proposal  of  this  macnilude. 

In  summary,  please  0)  require  a  label,  (l)eitend  Ibe  time  For  commenu  until  at  leul  one  feediiifleM  of  concen- 
trated eittBcts  as  proposed  by  Epstein  and  Gofinan  has  been  com[ricted,  and  (J)  don't  prematurely  assure  us  ir- 
radiated  food  a  "cocnpltfdy  ate." 


P.S.  My  fourth  comment  is  that  the  records  of  irradiated  food  processors  should  not  be  destroyed  after  only  one 
year  foUowins  [he  shelf  life  of  ihi  fresh  fruit  or  vcfetable.  as  proposed  by  industry  aitd  FDA.  Instead  ihey 
should  be  kept  For  at  least  two  generations  ui  scieniists  can  check  for  binh  defects  anil  other  loni-lerm  possible 


was  prepared  for  my  convenience  by  Clin 
ileallh  Fedetalioa,  SOOI  Seminaiy  Rd.,  t 
3:S5.1»/H);S9.00/IOOatNHF.  BoxMS,  Monr 
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of 

Dr.  Ullliaa  U.  Mirlon 

Executive  vice   President 

Council  for  Agricultural  Science  and  Technola|y 

CoBBlttae  on  lte*g*rch 

Congreisun  Bedell   and  distinguished  aeBliera  of   the  subcoflBl tree: 

I  an  WllUaiD  Harion.  Execullve  Vice  President  of  CAST,  which  1*  Che 
Council  for  Agricultural  Science  and  Technology.  CAST  has  Its  offlr*  It  137 
Lynn  Avenua,  Ahms,  IA.  In  addition,  1  serve  ai  co-chalr  of  the  reaearch 
conittee  of  the  Institute  of  Food  Technologists  (IFT).  a  aclsntiflc  society 
cepreaentlng  Z6,000  food  scientists  and  technologists  In  acadeala,  governwnt 
and   industry. 

froa      these      sacleiles.      Its      sustaining     aenbers,      and      sow      five      thousand 

IndlulduaL  oeabers. 

CAST  produces  scientific,  educational  publications  on  current  food  and 
Lculcutal  Issues  of  national  Inpotcance.  Bostty  by  neans  of  aulli- 
cipllniry  task  forces  of  sclent Ists 'uho  ate  noalnaled  by  chelt  respective 
intlfic  societies.  It  also  publishes  "NEWS  eton  CAST'  six  tioes  annually, 
s  dorunent  presents  Inlonnatlon  on  najot  Issues  In  brief  form.  In 
Itlon.      CAST     publishes     an     educational     magailne.      "Science      of     Food     and 

Agriculture,"    that    Is    sent    free    of   charge    to   h^ads    of    science    deparrnents    in 

high    school    grades    9    through    t!    nationwide.       UndoubtEdly.    you    are    fa.llUc 

ulth  one  or  aore  of    the  publlcat tona. 

Thank   you    for    the    Invitation   to   appear   before   you  today   and   Co  coment   on 

HR    696.     the    Federal    Food     Irradiation    Developaeni    and    Control    Act    of     1985. 

Roth    CAST  and    IFT   have    published    documenta    In    tMs    field    of    food    processing 

topic    of    Irradiation.       The    first    of    two    publications,   "Who le some ness   of    Food 
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1[  ihould  be  published  by  Iboul  <he  end  of  [his  year.  A  second  paper  on 
"AppUcallons"    uill    be    published    soaarlae    In    1986.        Dt.     BrynJolEsson    Is    a 

II    haa    been    said    chat     there,  have    been    no    cacally    neu    food    ptoceaslng 

established  processes  of  canning,  drying,  (reetlng,  curing  and  Eeraendng  have 
been  aade.  And  the  use  of  alctoiiave  energy  o(  course,  haa  becoae  co^son  In 
hose    cookery.      The  use  of    tonltlng    tsdlatlon  can   becoise   an  opdon  for   a  "new" 

Low-level  Irradiation  of  food  offers  several  sdvanrsges.  Ir  ulll  greatly 
extend  the  shelf-life  of  pettshable  foods  such  as  sitawberrles.  Pork,  uhlrh 
contributes  significantly  to  the  nutrition  at  aost  Americans,  Is  sooetlBes 
viewed  ulth  suspicion  b;^  consuasrs  uho  fear  trichina  Infection.  The  Incidence 
of  trichlnoBla  Infei-tlon  tn  hnuna  Is  very  Iw  likdaed  (10  caaea  in  1983;  9S  In 
1982).  Hevertheleaa,  the  U.S.  DapartBent  of  Agriculture  and  other  advisoty 
groups  correcrty  point  out  that  pork  should  be  cooked  to  e  well-done  stage. 
That  Inplles  Internal  teaperaturea  of  165  to  I70°F.  Actually,  trichina  are 
Inactivated  at  auch  lowet  isDperatures  (IIB  to  I4;°F).  but  In  choosing  to  be 
safe  conauBers  eltalnate  the  use  of  pork  In  a  nunbet  of  traditional  European 
recipes.  The  use  of  irradiation  to  Inactivate  the  feu  ttlchlns  that  nay  be 
present  could  have  a  positive  effect  on  pork  coosuaptlon,  ulth  a  coaaensurata 
positive  econoalc  effect  on  the  surplus  grain  supply.  Likewise,  Increased 
proceiBlng  and  aarketlng  activities  assorlated  with  the  pork  Industry  should 
follow. 

present    Dr.    Arl    Brynjolfsson,    a    physicist    froa    Hatlck    Lsboratorlas,    Naiick, 
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STATEMEHT  OF  PS.  ARI  BEYWJOLFSSOH.  HEMBEH  OF  THE  SCIEHTIFIC  TASK  FOBCS  W 
WHOLESCMEMESS  OF  FOODS  TliEATED  WITH  lOWIZIHG  EMERGY.  ORGANIZED  feV  M  63UHCIL 
ra"«il{'iaiLTijgyr"SJ^15it^t  AND  TKJHNlbtMiY'." 'I'ath  OF  NOVEMBER.  1985 


1.  IWTRODUCTIOW 

My  name  is  Ari  Hrynjolfsson.   From  1972 

States  National  Food  Irradiation  Progran 

Army  at  the  Natick  Laboratories  in  HaSHa 

Aliaencarius  Coinmlttee  on  Food  Additive' 

"Codex  Allmentarius  General  Standard  far 

International  Code  of  Practice  for  the  Operation  of  Facilities  Used  for 

Treatoent  of  Foods";  and  I  was  technical  Advisor  to  the  Joint  lAEA/FAO^IfflO 

Expert  Committee  on  Wholesoneness  on  Irradiated  Foods.  Today.  I  an  appearing 

before  your  Subconnittee  on  Department  Operations.  Research,  and  Foreign 

Agriculture  in  my  capacity  as  a  member  of  the  Scientific  Task  Force  on 

with  Ionizing  Energy,  organized  by  the  Council 
ethnology. 

s  attached  as  enclosure  1  with  this  Btateoent.  1 


}  I9B0,  I  raE  <l 

llrsctor  of  the  United 

conducted  by  t 

:he  U.  S.  Depsrtaent  of 

1  chaiman  of  the  Codex 

Working  Group 

that  developed  the 

Irradiated  Food 

Is",  and  "RecoBMnded 

am  also  enclosing  two  articles 

clos 

el,  rel, 

jted  t 

o   the  subject  [A.  Brynjolfsson; 

Wholesomeness  of  Irradiated  Fo 

A  Reviei 

*   Inn 

rnal  of  Food  Safety,  7  .  (19B5) 

PP.1C7-126;  and  A.  Brynjolfss 

Food  In 

Ion  in  the  United  States. 

Proceedings  of  the  26th  Europe 

Springs  in  19ciO.  Volume  1.  pp. 

172- 

177] 

I  will  give  you  a  preview  of  the  major  findings  in  the  first  part  of  the  Task 
Force  report  which  deals  with;  Wholesomeness  of  Food  Treated  with  Ionizing 
Energy.  This  part  which  is  not  in  its  final  form  but  has  gone  through  the 
first  edition  and  review  by  all  the  members  consists  of  four  main  sections:  1.) 
"Badiolytic  Products"  prepared  by  Dr.  Charles  Merritt.  Jr..  who  with  Dr.  Irwin 
Taub  was  one  of  the  key  individuals  coordinating  the  analytical  chemistry  work 
on  irradiated  foods  at  Natick  Laboratories  HA;  2.)  "Toxicological  Aspects" 
prepared  by  Dr.  Julius  H.  Coon,  Department  of  Pharmacology,  Thomas  Jefferson 
University,  Philadelphia,  PA.  and  Dr.  Edward  S.  Josephson,  Senior  Lecturer  at 
MIT  and  former  director  C1%1-1972)  of  the  U.S.  Food  Irradiation  Progran  at 
Natick  MA,  and  co-chairman  of  the  Task  Force;  3.)  "Nutritional  Aspects" 
prepared  by  Dr.  Edward  E.  Josephson;  i.)   "Microbiological  Safety"  prepared  by 
profeasor  K.  Burt  Maxcy,  Department  of  Food  Science  and  Technology.  University 
of  Nebraska,  and  Dr.  Eugen  Wlerbickl,  Eastern  Regional  Research  Center.  U.  S. 
Department  of  Agriculture.  Philadelphia  PA,;  and  5.)  "Induced  Radioactivity" 
prepared  by  Dr.  A.  Brynjolfsaon.  The  .work  was  coordinated  by  the  Chairaan  of 
the  Task  Force,  Dr.  Eugen  Wierbicki,  who  also  obtained  many  of  the  foreign 
reports  on  the  wholesomeness  evaluation  of  irradiated  foods. 
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Ari  Brynjolfsson 


Nov.  IH,  19B5 


2.  MAJOR  FINDINGS  IN  THE  TASK  FORCE  REPORT 
The  report  Is  nou  undergoing  final  editing  fo 


t  irradiated 
n  dose  of  5ii 
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B   possibility  of  detrimen 


icological  evalus 


)  the  evaluation  of  the  i 
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The  process  oC  preserving  food  by  1 


5b  kllOK 


tcordingly  shoul 


'et:''Hni 


wholesome 


principles  In  protessing,  storing,  and  distribution  of  the  food.  FDA 
and/or  USDA  should  accordingly  inspect  and  approve  of  the  irradiation 
facilities  for  processing  and  control  of  the  foods;  and  as  they  do  in 
other  federally  inspected  plants,  keep  surveillance  to  assure 
adherence  to  good  manufacturing  principles  for  the  benefit  of  the 


]  food 


5  for 


t  of 


d  hygie 


c  manufacturing 
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Alinentarius  "Internalional  General  Standard  for  Irradiated  Foods"  in 

process  not  only  for  International  trade  but  also  for  trade  within  the 
country.  (Codex  Allmentarius  Commission ,  1964)  These  standards  could 
uUh  simple  modifications  be  applied  to  foods  treated  uith  sterilizing 
doses.  Likeuise,  the  Codex  "International  Code  of  Pcactice  for  the 
Operation  of  Radiation  Facilities  Used  for  the  TreEtment  of  Foods" 
forms  a  framework  and  provides  guidelines  for  operetlng  the 
Irradiation  plants  for  processing  of  foods. 

3.  THE  AWALVSES  OF  THE  RAEIOLYTIC  PRODllCTS  IN  THE  U.S.A. 

found  in  some  nonlrradiated  foods  or  in  foods  subject  to  other  accepted 

From  the  composition  of  the  food,  the  Irradiation 

ic  products  formed.   A  given  food 
inds  of  radlolytlc  products 

id  i 


i.   TOXICOLOGICAL  EVALUATION  IN  THE  U.S.A.  OF  THE  RABIOLVTIC  PRODUCTS 
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OF  THE  RADIOLVTIC  PRODUaS  ABROAD 

i  were  carried  out   in  other  countries,      tn 
the  Field  of  Food   Itiadiation  (TFIP)   aet  tip 
ion  Chemistry  of  Food  and  Food  Components 
CORC)        The  various     laboratories  collaboiat  ng  in  the   research  studies  on 

radiolyses  products  prepareii  a  series  oi  uorliing  papers 

the   15au  Joint  S-TiO/IAEA/FAO  Expert  Connittee  on  the  ■- 

Food     jECn        (The  International  Project   in     fie  fie 

lb  member  countries  includlnft  USA  and   sponsored  by 

OTKanliation  <FAO)  and  International  Atomic  Energy 

Nations,  as  well  as  the  Nuclear   Energy  At^ency  of  t 

Cooperation  and  Development    (OETD/NEA).    with  the  World  Hea 

advisory  capacity.] 


.he  Food  and  Agricultural 

Lgency   (IAEA)   of  the  United 

:he  Organliacion   for  Economic 


6.  TOXICOLOGICAL  EVALUATION  OF  -[HE  BADIOLYTIC  PRODUCTS  BV  JECFI 

lyses  (Ellas  and  Cohen,    Eds.    19U3I  w 


;.      THE  AKIMAL  FEEDINt.  STUDIES. 

[brinfi  the  last  37  years  the  effect  of  irradiation  on  the  wholesoaeness  of 
food  has  been  studied  Siore  thoroughly  than  that  of  any  other  processing  of 
foods        Alresd     ^n     965,   the  Office  of  the  Surgeon  General  of  the  U.S.Arny. 


that    [The  Surgeon  Gener 


sorbed  doses 

of  5.6  meRara 

kilogray)  wl 

cs  have  been 

holeEome,  i. 

, ,  safe  and  n 

deauBte. 

„GoogIe 


In  IWW.  the  JECH  was  able  to  expand 
[JBCFl.  1976}  and  after  extenBlve  revi 
(Anon.  1985]  concluded  [JECFI,  19H1]: 


lCOl££] 


:al  t 


of- foods 


totieolORlcal  hazard;  hence, 
■d  is  no  longer  required." 

JECFI  had  available  much  infornation  about  studies  on  foods  irradiated 
'ith  sterilizing  doses;  but  JECFI  limiCed  its  conclusion  to  foods  treated 
jith  doses  less  than  11)  kilogray,  because  two  important  studies  on  foods 
irradiated  with  higher  doses  were  still  being  conducted.  In  particular, 
the  animal  feeding  studies  on  irradiation  sterilized  chicken  conducted  by 
Ralston  Purina  Company  for  the  Office  of  the  Surgeon  General  of  the 
J.S.Arrr.).  and  later  continued  by  I'.  S.  Department  of  Agriculture,  had  not 
Deen  completed  by  November  3,  19B0,  the  date  JECFI  ended  its  Deeting  and 

>ery  thorough  studies  in  The  Netherlands  on  meats  irradiated  at  high 
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teratoSenesis  t^sts.  as  well  as  several  antivitamin  studies  have 
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a.  THE  NUTRITIONAL  lA'ALlTT. 
Irradiation  is  most  effectli 
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large 
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Eternizing  the  dry  enzyiies.  The  large 

mils  of  food  before  they  enter  our  blood  and 
of  the  major  nutrients  in  the  food,  such  as 
le  fatty  acids  and  the  monosaccharides  are 

'nzyoes  and  the  DNA  and  ate  therefore  largely 
he  highest  doses.  Less  than  about  IX  Is 

zed.  This  is  such  smaller  than  the  measurln); 
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(158  to  194  F)  depending  on  Che  product. 

There  ace  exceptions  to  the  nain  rule  that  the 
significantly  the  nutr  lonal  components,  of  th 

doses,  bi)  kllogray  may  be  significant.  Thiain 
of  the  radlolycic  products  and  acts  as  a  acave 

vitamin,  vhen  the  food  is   Irradiated  at  room  t 

disinfestatlon  of  fresh  produce,  or  for  ellmln 
is  Ducti  smaller  and  insignificant.  At  sterlli 
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storage  tenperatures  for  preventing  outgrowth. 
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A  few  eomples  will  illustrate  the  point.  Let  u 

fumigation  with  ethylene  oilde.  Before  fumigati 
rehvdrated  by  steam,  preferably  for  24  hours,  T 
the  ethylene  Diide  for  about  16  hours,  flushed  w 
ethylene  oxjde  anij  for  drying  the  product.  The  p 
clumped  together  and  must  tie  reground. 

Similar  procedures  are  involved  in  sterilizing  m 

effective  unless  the  product  is  moist.  It  is  im 
residual  ethylene  oxide  as  it  is  toxic;  much  pre 

contaminated. 
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There  are  people  in  hospitals  who  need  sterl 

that  some  of  the  patients  would  prefer  in 
iheir  heat  sterilized  councerpar 
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12.  USE  OF  ENERGY 

The  ovErall  energy  used  in  the  irradiscion  process  tends  Co  b«  leu  than  In 
BBny  ather  processes.  (Brrnjolfsson.  1978]  The  use  of  the  proceSE  Hill  b1*o 
tend  to  reduce  the  food  lasses.  Therefore, 
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STATEMENT  OF  DR.  ABI  BBYNJOLFSSON .  KEHBEB  OF  THE  SCIENTIFIC  TASK  FORCE  OK 
WHOLESOMENESS  OF  FOOCS  TREATED  UfTH  liSNlgltiti  ENEIjGY.  ORGANIZED  BY  THE  COUNCIL 
FOR  AGRICULTURAL  SCIENCE  AND  TECHIJOUniV ,  18th  tit   NOTEmSFJi,  \^ii 

My  name  is  Arl  Brynjolf sson.  From  1972  to  1980,  1  was  director  of  the  United 
States  National  Food  Irradiation  Program,  conducted  by  the  U.  S.  Department  of 
Arny  at  the  Natlck  Laboratories  in  Massachusetts. 

Mr.  Chairman,  I  appreciate  to  have  the  opportunity  to  present  to  the  Committee 
the  findings  of  the  Scientific  Task  Force  on  Wholesomeness  of  Foods  Treated 
with  Ionizing  Energy,  organized  by  the  CAST. 

A  list  of  Task  Force  Members  Is  attached  as  enclosure  "A"  with  this  statement. 

Uith  ne.  I  have  the  full  text  of  the  statement  which  I  hereby  submit  for  the 
record.   It  is  10  pages  long,  and  I  will  therefore  abstract  it  in  my  oral 
presentation.   I  also  have  with  me  articles  and  reports  tliat  are  highly 

statement  as  enclosures  "B"  through  "H". 

MAJOR  FINDINGS  IN  THE  TASK  FORCE  REPORT 

The  major  findings  of  the  analysis  were  as  follows: 

I.  It  appears  proven  with  reasonable  certainty  that  foods  Irradiated  with 
doses  up  to  an  average  dose  of  56  kilogray  are  safe  and  wholesome. 
This  conclusion  is  based  on  two  principally  different  approches: 


!  from  extensive  animal  feeding 


a)  the  analyses  and 
products:  and 

toxicologic 
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f  the  result 
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III. 

The  irradiation  doe 
problem. 

IV. 

No  induced  radioact 

1.11,  i.  pre 

The  process  of  preserving  food  by  irradiation  up  to  an  average  d 
5a  kiloHray  accordJnBly  should  be  recognized  as  safe  and  wholeso 
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r  processes  for  preserving  food  for  public  conaunption, 
liigh  hygienic  standards  and  sound  principles  in 
processing,  storing,  and  distribution.  Present  standards  and  rvgulacions  for 
treatment  of  nonirradiated  foods,  such  as  standard  hjrgienic  oanufacturing 
practices,  can  he  expanded  and  also  applied  to  irrsdiated  foods. 

FDA  and/or  USDA  should  accordingly  Inspect  and  approve  the  Irradiation 

facilities  for  processing  and  control  of  the  foods;  and  as  in  other  federally 

inspected  plants,  keep  surveillance  to  assure  adherence  to  good  Banufacturing 
principles  for  the  benefit  of  the  consumer. 

FDA  and  USDA  should  be  petmitted  to  set 
and  operation  of  radiation  facilities  f< 
NRC  has  set  for  design  and  operation  of 
processing  of  non-food  items. 

The  Coden  Alimentarius  "International  General  Standard  tor  Irradiated  Foods"  in 
international  trade  forms  a  reasonable  fraraeuorlt  for  regulating  the  process  not 
only  for  international  trade  but  also  for  trade  within  the  country  (Codex 
Alimentarius  Comiss^ion,  19B^).  These  standards  could  with  Eiaple 
modifications  be  applied  to  foods  treated  with  sterilizing  doses.   Likeviae, 
the  Codex  "International  Code  of  Practice  for  the  Operation  of  Radiation 
Facilities  Used  for  the  Treatment  of  Foods"  forms  a  franeiiork  and  provides 
guidelines  for  operating  Che  irradiation  plants  for  processing  of  foods. 

Mr.  Chairman,  members  of  this  Subcomsiittee ,  1  believe  the  Bill.  II.R.6V6,  will 

Under  the  heading:  "FINDINOS  AND  PURPOSES"  on  page  2.  we  have  In  the  paragraph 

trichinosis  from  eating  trichina,  Trlchinella  spiralis  in  meats.   I  believe 
the  sentence  should  be  changed  to  "it  elininates  trichinas  in  neat  products," 

parasite  (protozoan)  in  raw  neat s.   About  25%  of  the  L',S,  adults  have 
antibodies  indicating  previous  infection.  While  the  disease  in  adults  often 
has  no  noticeable  symptoms,  it  nay  In  a  pregnant  woman  cause  grave  threat  of 
birth  defects  In  her  child,  including  heart  and  brain  damage  and  mental 
retardation.  Toxoplasma  gondii  is  eliminated  by  very  low  doses,  less  than  U.3 
kGy,  of  radiation. 

Under  the  heading:  "LEASING  OF  NUCLEaK  BYPRODUCT  HATERIAL  FOR  FOOD"  on  page  10, 
I  would  like  to  see  clearer  support  for  research  and  development.  I  believe 
the  consumer,  the  industry,  and  the  nation  would  be  best  served  if  university 
and  industry  laboratories  were  encouraged  to  continue  to  research  end  develop 

Che  best  product,   I  believe  that  if  the  section  SI  of  the  Atonic  Energy  Act  of 
19M  is  changed  to  require  that  the  rates  reflect  fair  market  value,  that 

Improving  food  irradiation  technology.  Cesium-137  Is  on  hand  and  before 
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WHOLESOMENESS  OF  IRRADIATED  FOODS:  A  REVIEW 
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The  nmjor  finding*  in  ikt  whoUwomentii  iludiei  on  imdiattd  fitodt  art 
rtvitwed  It  it  concluded  ihai  Ihi*  prvceta  ii  rtady  fi>r  induMtriai  applira- 
thni  and  eould  be  effectively  regulated  for  the  benefit  of  the  a 


INTRODUCTION 

The  wholesomenessri'irradiated  foods  (more  apecifica My,  electronically 
preserved  foods  or  foods  preserved  by  fast  electrons)  has  been  studied 
thoroughly  during  the  past  37  years  by  private.  Aational,  and  interna- 
tional organizations.  The  OfTice  of  the  Surgeon  General  of  the  U.S.  Army 
(OTSGI  sponsored  extensive  studies  in  the  fiflies  and  early  sixties.  Baaed 
on  these  studies,  the  Surgeon  General  concluded  in  1965  that  foods 
irradiated  with  doses  up  to  the  sterilizing  dose  of  56  kilogray  (kGy),  which 
is  equal  U>  5.6  million  rad.  were  safe  to  eat  and  issued  the  following 
statement  (The  Surgeon  General  of  the  U.S.  Army  1965):  "Foods  irradi- 
ated up  to  absorbed  doses  of  5.6  megarada  with  a  cobalt  60  source  of 
gamma  radiation  or  with  electrons  with  energies  up  to  10  million  elec- 
tron volts  have  been  found  to  be  wholesome,  i.e.,  safe,  and  nutritionally 
adequate."  The  conclusions  were  based  on  extensive  studies  conducted 
between  IMS  and  1965. 

At  the  international  level,  joint  expert  committeeH  sponsored  by  the 
United  Nations'  Food  and  Agricultural  Organization  (FAO),  Interna- 
tional Atomic  Energy  Agency  (IAEA),  and  World  Health  Organization 
(WHO)  were  convened  in  1964,  1969,  1976,  and  1960  to  consider  the 
question  of  wholesomeness  of  irradiated  foods.  At  the  last  meeting  in 
Geneva  from  27  OcU*er  to  3  November,  1980,  the  "Joint  FAO/IAEA/ 
WHO  Expert  Committee  on  Wholesomeness  of  Irradiated  Food"  (JGCFI), 
reviewed  the  extensive  data  collected  up  to  that  time.  After  a  thorough 
review,  the  Committee  concluded  that  irradiated  foods  are  safe  and 
wholesome.  The  Committee's  main  conclusions  were  (JECFI  1981);  ". . . 

lOT 
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that  the  irradiBtion  of  any  food  commodity  up  to  an  overall  average  doM 
of  10  kGy  presents  no  toxicoloRical  hazard;  hence,  toxicoloKicat  testing  oT 
foods  so  treated  is  no  longer  required."  The  report  also  states  that: 
"irradiation  of  foods  up  to  an  overall  average  doae  of  10  kGy  introduces 
no  special  nutritional  or  microbiological  problems." 

The  studies  and  the  reports  which  led  to  these  conclusions  were  exten- 
sive, and  the  evaluation  thorough.  The  different  subspecialties  of  the 
whotesomeness  queiition  of  irradiated  foods  bad  been  reviewed  in  the 
previous  years  by  groups  of  scientists  in  the  different  sublields.  The 
JRCFI  members  were  from  many  countries,  but  served  there  as  individu- 
als and  solely  as  experts  in  their  respective  fields.  The  report  summarit- 
inR  the  conclusions  is  brief,  34  pa^es  (JECFI  19811. 

The  FAO/WHO  Codex  Alimentarius  Commission  was  established  to 
implement  the  Joint  FAO/WHO  Food  Standard  Program  for  foods  In 
international  trade.  Following  the  JECFI  report,  the  Commission, 
through  the  Codes  Ftnd  Additive  Committee,  developed  two  standards 
for  irradiated  foods  'Codex  Alimentarius  Commission  I984h  (II  Interna- 
tional General  Standard  for  Irradiated  Foods  and  (21  International  Code 
of  Practice  for  the  Operation  of  Radiation  Facilities  Used  for  the  IVeat- 
ment  of  Foods.  At  its  15th  session  in  July,  19B3.  the  Commission,  repre- 
senting 122  member  countries,  accepted  the  General  Standard  and  the 
Code  of  Practice  for  Irradiated  food. 

In  accordance  with  General  Agreement  on  Tariffs  and  Trade,  GATT, 
these  Standards  should  be  accepted  by  the  member  countries  to  GATT, 
unless  there  is  a  good  reason  for  not  doing  so. 

JECFI  members  were  well  aware  of  the  many  studies  that  bad  been 
carried  out  on  foods  irradiated  with  doses  above  10  kGy.  The  Committee 
limited  its  conclusions,  however,  to  foods  treatedwith  doses  less  than  10 
kGy,  because  important  studies  of  foods  Irradiated  at  the  higher  dose 
levels  were  stilt  being  conducted.  In  particular,  the  animal  feeding  stu- 
dies on  irradiation  sterilized  chicken  conducted  by  Ralston  Purina  Com- 
pany for  the  Office  of  the  Surgeon  General  of  the  U.S.  Army,  and  later 
continued  by  U.S.  Department  of  Agriculture,  had  not  been  completed  by 
November  3,  19H0,  the  date  JECFI  ended  its  meeting  and  announced  ita 
conclusion.  (JECFI  19811  • 

The  Radiation  Sterilized  Chicken  Studiea 

The  studies,  which  included  long-term  multigeneration  studies  on  dogs, 
rats  and  mice  fed  irradiation  sterilized  (electronically  preserved)  chicken 
meat,  have  now  been  completed.  Preliminary  evaluation  has  been  made 
for  the  United  States  Department  of  Agriculture  (USDA)  by  an  outside 
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conaultingrirm  in  this  field.  Tracer  Jitco,  Inc.,  (1983).  No  diflerenoM  were 
round  amotiK  the  Tour  groups  studied:  2  control  groups  and  2  test  groups, 
in  each  and  every  one  of  the  many  toxicoloKy  leata  and  mutagenesia  teat>. 
"nie  control  groups  were  fed  either  enzyme  inactivated  meat  stored  froun 
(the  F  KTOup),  or  meat  made  shelf-stabte  by  heat  sterilization  (the  T 
group).  The  test  groups  were  fed  either  electron  irradiated  meat  (the  B 
group),  or  gamma-ray  irradiated  meaL  (the  G  group).  The  average  irradia- 
tion dose  used  Tor  sterilizing  the  frozen  meat  was  58  kGy,  (45  kGy 
minimum  dose,  68  kGy  maximum,  median  56  kGy,  and  an  average  of  58 
kGy).  The  temperature  during  irradiation  was  on  the  average  about  -25 
°C.  Alter  irradiation  the  meat  was  kept  at  room  temperature,  about  24  *C. 
Although  no  detrimental  effect  as  a  result  of  irradiation  could  be  dis- 
cerned, some  questions  have  been  raised  about  some  Hndings  in  two  of 
these  studies:  the  long  term  multigeneratlon  mouse  study  and  the  Oroao- 
phila  mutagenesis  study  (Anon  1984).  A  few  excerpts  from  the  main 
conclusions  in  the  Tracor  Jitco's  report  will  be  sufficient  for  this  over 
view.  The  reviewers  found:  (1)  Main  Conclusion:  ".  .  .  all  the  meat  dieU, 
frozen  control,  thermal  control,  gamma  irradiated  teat  diet,  and  electron 
irradiated  test  diet  to  be  indistinguishable  in  nutrients  and  euentially 
free  ofcommon  toxic  contaminants."  (2)  Neoplasms:  Among  the  meat  fed 
mice,  group  F  (frozen  rontrol)  had  the  highest  incidence  of  total  neo- 
plasms In  both  sexes.  Group  G  (gam  ma -irradiated)  had  the  lowest  inci- 
dence among  the  male  group,  while  group  E  (electron  irradiated)  had  the 
lowest  among  females,  the  latter  being  significantly  lower  when  com- 
pared to  F  (frozen  control)  females.  Group  G  females  had  the  highest 
incidence  among  the  meat  fed  groups,  although  this  was  not  significant 
when  compared  to  group  F.  Renal  tubular  neoplasms  occurred  at  low 
incidences  only  in  meat  groups  T  (thermal  control)  and  F.  and  were 
observedonly  at  terminal  sacrifices.  Group  G  and  Eeach  had  four  cases  of 
interstitial  (Leydig)  cell  tumM",  a  raro  slow  growing  benign  testicular 
tumor.  Group  F  had  only  one  case  of  the.se  tumors,  significantly  lower 
than  the  two  test  groups.  Using  the  National  ToxicoloKy  Program's  Sta- 
tistical Analysis  Package  (NTPSAP),  however,  no  significant  difference 
could  be  shown  between  groups  F  and  G  in  incidental  tumor  test  or  time- 
to-lumor  analysis.  (3)  Growth  and  body  weight:  'Through  four  genera- 
tions, each  of  the  four  chicken  diet«  supported  growth  to  adult  body 
weight  approximately  equally."  (4)  Reproductive  performance:  "In  repro- 
ductive performance  through  three  generations,  the  only  important  dif- 
ference seen  in  mice  fed  diets  F,  T,  G,  and  E  was  comparatively  decreased 
fertility  in  group  T.  Among  the  groups  fed  Irradiated  chicken,  there  was 
no  reduction  in  the  number  of  offspring  born,  no  increase  in  the  number 
of  stillbirths,  and  no  reduction  in  survival  of  pups." 
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FDA's  Division  of  Pathology  haa  reviewed  the  pathotogini  Blidas  and 
found  among  other  tKings  that  (Anon  1986);  (1)  There  wan  noincreaae  in 
interatitial  cell  hyperplaaia  in  the  testea  of  thew  aniRiala,  and  no  evi- 
dence of  progreaaion  of  testicular  lesionB  from  hyperplaaia  to  neoplaaia. 

(2)  There  were  no  demonstrable  toxic  lesions  (e.g.,  atrophy  or  necroais)  in 
the  testes  which  could  have  contributed  to  the  pathog«neei*  of  neoplaaia. 

(3)  All  the  testicular  tumors  were  unilateral,  i.e.,  none  ofthe  tumors  were 
bilateral.  Only  one  of  the  testicular  tumors  was  interpreted  u  malignant 
tumor.  (The  National  Toxicology  Program,  special  subcommittM  that 
reviewed  the  slidea  found  no  malignancy).  (41  A  mnjority  of  the  tumon 
were  reported  in  animals  at  the  time  of  terminal  saeririce  (i.e.,  two  yeara 
of  age).  Three  ofthe  animals  with  testicular  tumors  which  died  before  the 
terminal  sacrifKe  had  other  lesions  also  which  may  have  contributed  to 
their  early  mortality,  (5)  Cystic  vascular  int«rstitial  cell  tumors  mimic 
other  tumors  and  the  reported  incidence  of  interstitial  tumors  ia  probably 
not  represented  fully  in  the  historical  control  data. 

Thenumberof  test  groupB  needs  clarification.  While  the  two  groups  fed 
irradiated  meats  were  treated  in  thereportsaa  if  they  were  independent, 
they  actually  are  not  independent,  but  equivalent,  lite  action  of  the 
gamma-rays  is  due  to  the  fast  electrons  they  produce.  TIm  irradiation 
effects  are,  thus,  produced  by  fast  electrons  in  both  caaes. 

Some  of  the  early  researchers  named  the  procesa  correctly  electranic 
preservation  (Huber  1945).  The  overused  words  radiation  and  irradiation 
are  used  for  many  kinds  of  radiatitms,  including  nonioniling  mdiationa. 
They  are  often  used  in  the  context  of  radioactive  fallout  and  destructive 
power  of  nuclear  weapons,  for  alpha  emitter  radiations  and  neutron 
radiations.  The  use  of  the  words  radiation  and  irradiation  of  foods  for 
electronic  preservation  is  therefore  often  misleading. 

The  chemical  and  any  toxicotogical  effects  are  initiated  by  the  fast 
electrons  produced  by  the  gamma-rays,  just  as  if  the  food  had  been 
irradiated  with  electrons  from  an  accelerator.  Thus,  the  gamma-ray  irra- 
diated, and  the  electron  irradiated  meats,  from  a  toxicological  point  of 
view,  are  in  fact  both  irradiated  by  electrons.  Dose  rate  effects  are  not 
important  in  the  case  of  meats,  as  eonTirmed  hy  the  analyses  of  the 
radiolytic  products  (Merritt  tt  at.  1978),  with  the  exception  of  the  water 
solubleandhighly  reactive  thiamine  rniomasctoi.  1981),  whidi  isof  no 
consequence  in  the  present  context. 

The  use  of  two  positive  control  groupa,  alao,  needs  clariTication.  When 
the  studies  were  initiated,  the  scientists  at  a  FDA  hosted  meeting  on  the 
suttyect  could  not  decide  which  was  better  as  control:  Ibe  froMn  stored 
meat  or  the  beat  sterilized  meat  stored  without  refi'igvratton.  Some 
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contended  that  the  heat  steritization  could  destroy  some  natural  toxi- 
canli  in  the  meat.  Also,  the  radiation  sterilized  meat  would  replace  in  the 
market  place  the  heat  sterilized  meat.  The  comparison  should  therefore 
be  made  between  these  two  processeB.  Others  felt  that  the  heat  steriliia- 
tion  process  could  poasibly  produce  minute  amounts  of  toxic  subataneea, 
and  therefore  the  frozen  stored  meat  should  serve  as  control.  No  data 
were  available  to  support  slrotiRly  one  or  the  other  contention.  Many  felt 
that  such  data  on  the  efTecl  of  heat  sterilization  were  needed.  The  deci- 
sion was  to  use  both  groups.  Also,  the  two  positive  control  groupB  if 
considered  equivalent  correspond  to  double  the  number  of  animals  in  one 
control  group  which  would  improve  the  overall  statistics. 

The  reason  for  selectini;  the  two  separate  test  groups  was  somewhat 
similar.  It  was  dilTicult  for  many  to  accept  as  unequivocal  that  the  two 
test  groups  were  equivalent  from  a  toxicological  point  of  view. 

When  the  studies  were  planned,  il  was  of  course  well  known  that  the 
mice  were  mainly  herbivores.  It  was  in  question  how  much  protein  they 
could  tolerate  in  the  diet.  Still,  in  a  study  of  this  kind,  it  was  reasonable 
to  go  as  close  as  possible  to  the  tolerable  limit  of  protein  content  in  the 
diet.  The  renal  problems  in  the  four  meat  eating  groups  were  anticipated. 
The  fifth  group,  the  negative  control,  fed  standard  lab  diet  had  leas  of  a 
problem  in  the  renal  system. 

Droaophila  Mutageneais  Study 

Several  different  hinds  of  mutagenesis  studies  were  conducted,  and  in 
all  the  tests,  the  four  meat  groups  were  tquivalent  to  each  other.  In  one  of 
them,  the  test  organism  was  the  fruit  fly  Drosophila  melanogatler.  Evolu- 
tion did  not  develop  the  fruit  fly  toconsumeor  thrive  well  on  meat,  which 
appears  toxic  when  fed  in  excessive  quantities.  The  fruit  fly  has  been 
used,  however,  extensively  in  mutagenesis  studies  and  hereditary 
research,  ever  since  Thomas  Hunt  Morgan  and  his  associates  at  Colum- 
bia University  researched  the  subject  in  the  early  part  of  this  century.  It 
was  therefore  traditional  to  use  this  organism  in  chromosomal  stuHies. 
When  tested  on  the  irradiated  chicken  meat  no  mutagenic  effect  was 
observed.  Nor  had  any  mutagenic  effect  been  observed  in  previous  tests 
on  irradiation  sterilized  beef  and  ham  iMittler  1979).  Fewer  progeny 
developed  from  all  the  groups  fed  diets  containing  chicken  meat  than 
from  those  fed  a  standard  diet.  The  scientists  at  Ralston  Purina  noted, 
however,  thai  fewer  progeny  developed  from  diets  containing  chicken 
meal  irradiated  with  Co-60  gamma-rays  than  from  those  fed  on  other 
meals.  Several  factors  could  affect  the  number  of  progeny.  For  example, 
the  viscosity  of  the  dieLi  varied  slightly,  and  was  observed  to  affect  the 
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number  of  progeny  that  developed.  Because  the  water  holding  capacity  oT 
the  irradiated  meataiaaiightly  lees  than  of  the  noniiradiated  meats,  the 
viacoeity  of  the  irradiated  meat  will  be  leea  when  the  diets  are  made  up 
with  equal  amounts  of  fluid.  The  viscosity  ■■  difficult  to  measure,  llie 
irradiation  will  shorten  some  of  the  long  protein  molecules,  lliis  dissocia- 
tion and  variation  in  the  viscosity  is  likely  to  make  some  of  the  amino 
acids  more  available,  and  therefore  to  cause  greater  toxicity  in  the  fhiit 
fly.  The  observations  could  possibly  be  explained  in  this  way.  llie  statisti- 
cal fluctuations  in  these  obeervstions  were  Isrge,  and  it  was  actually 
difficult  to  determine  if  the  effect  was  in  fact  real. 

It  had  previously  been  questioned  if  antivitamins  could  be  produced  in 
the  processing  of  the  meat.  None  have  ever  been  observed  to  be  produced 
by  irradiation  of  foods.  Addition  of  vitamins  to  tfie  Drosophtia  diets 
containing  the  meat  appeared  to  enhance  slightly  (statistically  insignifi- 
cant) the  toxicity  of  the  meat.  So,  if  there  was  an  effect  of  irradiation,  it 
was  not  brought  about  by  antivitamins,  as  initially  su^ested  by  Mme. 
Several  separate  antivitamin  studies  using  mammals  have  also  proved 
negative. 

The  Drosophila  Studies  were  for  testing  possible  mutagenicity  of  meats 
that  were  processed  in  different  ways.  They  were  never  intended  to 
Iwcome  reproductive  or  toxicological  studies.  Mammals  are  CMisideraUy 
more  relevant  than  Orowiphila  for  evaluation  of  toxicity  of  human  food. 
Professor  Sidney  Mittler,  who  previously  had  done  similar  studies  (Mit- 
tler  1979).  remarked  when  asked  about  his  view:  "The  fact  that  fewer 
progeny  grew  out  of  the  meat  diets  is  comforting,  because  it  indicates  that 
the  larvae  were  eating  the  meat.  That  was  important  in  these  mutagene- 


Comparison  of  Radiation  Effects 
on  Living  Organisms  and  on  Food 

The  effect  of  irradiation  processing  (electronic  preservation)  on  foods 
has  most  likely  been  more  thoroughly  investigated  than  the  effect  of  any 
other  .food- preservation  process.  Irradiation  of  living  organisms  is  well 

"  Known  to  be  harmful  and  to  be  mutagenic.  Mental  association  with  these 
effects  made  many  believe,  incorrectly,  that  irradiated  fboda  would 
produce  some  similar  effects.  The  opposite  is  doaer  to  the  truth. 

The  radiation  damage  to  a  living  organism  is  based  on  the  damap  to  its 
mseromolecules,  such  as  DNA  and  proteins.  The  DNA  is  abcmt  a  million 
times  larger  than  the  basic  units  d'food,  such  as  amino  acids,  fatty  acids, 

.   and-Tnonosaccharides,  The  number  of  chemical  changes  in  e  molecule  are 
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roughly  proportional  to  the  molecular  weight  (Brynjolfsson  19S1).  There- 
fore, the  DNA  is  roughly  about  a  million  timea  more  aeniitive  to  radia- 
tion than  the  basic  units  of  food.  It  follows  that  living  organiama,  the 
psresites  and  the  ipoilage  microflora,  are  much  more  aenaitive  to  irradia- 
tion than  the  basic  unita  of  food.  About  one  per  cent  or  leas  of  the  basic 
molecular  units  of  food  are  afTected  by  irradiation  dosea  that  steriliie  the 
food  (Brynjolfsson  1981).  These  changes  are  much  too  small  to  be  mea- 
sured in  any  protein  efficiency  study.  This  has  been  confirmed  in  many 
experiments,  including  the  studies  on  sterilized  (58  kGy)  chicken  (Tracor 
Jitco  19831.  Heat  sterili9^ation  destroys  or  changes  a  much  larger  fraction 
of  these  basic  units  of  food.  For  example,  moat  enzymes  are  easily  inac- 
tivated by  heat,  but  not  by  irradiation.  The  macromoleculcs,  such  aa 
DNAs  and  the  proteins,  which  irradiation  affects  the  most,  are  generally 
toxic  in  their  intact  form  and  must  be  digested  (hydrolyzed)  before  they 
enter  the  blood  or  lymi^atic  system. 


The  EITects  of  the  Radiolytic  Products 

Although  the  number  of  chemical  reactions  as  a  consequence  of  irradia- 
tions (more  specincally,  as  a  consequence  of  electronic  preservation)  is 
smaller  than  In  corresponding  heat  |»ocesse8,  the  question  could  be 
raised,  whether  the  producta  of  irradiation  are  significantly  different, 
and  if  some  toxic  compounds  could  be  produced.  These  compounds  would 
be  produced  in  minute  quantities.  The  animal  feeding  studies  have  failed 
to  find  any  harmful  effect.  The  conservatives  in  the  field  contend,  how- 
ever, that  the  animal  feeding  studies  are  too  insensitive. 

At  the  U.  S,  Army  Natick  Laboratories  in  Massachusetts,  as  well  as  at 
many  other  laboratories  throughout  the  world,  very  extensive  analyses 
were  made  of  the  radiolytic  producta  formed  in  irradiated  food  (Taub«(af, 
1976;  Merritt  tt  at.  1978;  Simic  1978;  Diehl  1978;  Nawar  1978;  Ward 
1978;  Taub  rt  at.  1980;  Thomas  el  al.  1981;  Basson  1983;  Merritt  and 
Taub  1983;  Simic  1983;  Nawar  1983;  Merritt  el  al  1983;  Taub  1983).  The 
actual  analyses  <rf  the  components  formed  in  the  food  and  niS  the  reaction 
producta  in  the  many  model  systems,  as  well  as  the  theoretical  estimatee, 
gave  a  consistent  picture  of  what  changes  take  place.  It  was  shown  that 
the  [H^ucts  and  their  concentrations  could  be  predicted  from  the  com|M>- 
sition  of  the  food,  the  radiation  dose  and  the  temperature  (Merritt  and 
Taub  1983).  The  results  of  these  analyses  were  then  given  to  an  indepen- 
dent group  of  biochemists  and  toxicologiiitE  for  evaluation  (F.A.S.E.B. 
1977,  and  Supplements  I  and  II  in  19791.  This  evaluation  was  bnned  on 
the  known  toxicity  of  these  compounds,  which  in  turn  had  been  derived 
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rrom  Mparate  testa  and  observations.  Host  of  the  compounds  are  innocu- 
ous and  standard  hydrolyses  products  of  foods.  Others  may  be  more 
problematic.  Bemene  is  produced  in  ports  per  billion  quantities  at  the 
highest  irradiation  doaea.  but  it  is  also  found  in  many  natural,  nooirra- 
dialad  foods  including  meat,  ftsh,  vegetables,  nuts,  dairy  products,  ^gs, 
and  beverages  (F.A.S.E.B.,  Supplement  I,  1979).  It  is  produced  at  about 
tlie  same  level  aa  in  the  heat  sterilization  prwess  (Chang  and  Peterson 
1977).  It  is  found  in  many  times  larger  quantities  in  eggs  and  many  other 
foods  (MacLeod  and  Cave  1976;  and  Van  Straten  1977) 

This  chemical  analjrsia  approach  to  wholesome  evaluation,  in  principle, 
amounts  to  concentrating  the  radiolytic  products  and  feeding  tliem  to  the 
animals.  These  analyses  and  evaluations,  most  likely,  man  than  any 
animal  feeding  studies,  convinced  the  skeptics  that  irradiated  foodi  are 


While  a  large  number  of  scientists,  including  many  oonaldered  to  be 
health  authorities,  are  familiar  with  the  results  of  the  studies  on  irradi- 
ated foods,  still  many  more  are  not.  The  extensive  literature  on  the 
subject  is  scattered,  often  in  publications  with  limited  distributi(».  It  is 
difHcuIt,  therefore,  to  get  an  overview  and  to  diacem  the  aignifieant 
contributions.  Although  many  health  offKials  recognise  the  aafety  at 
irradiated  foods,  they  prefer  to  proceed  slowly,  to  give  the  critics  an 
opportunity  to  make  their  points.  It  would  be  helpful  if  lasrfolk  became 
more  knowledgeable  about  the  process.  Epstein  and  GofTman  (1984)  pro- 
posed work  of  extracting  and  concentrating  the  radiolytic  products  and 
then  testing  them.  This  had  already  been  done,  in  principle,  (F.A.S.E.B. 
1977, 1979,  and  1979)  as  indicated  above. 

Many  other  individuals  have  been  profoundly  concerned  about  the 
impending  general  approval  of  the  process  (Anon  1984).  Some  of  the 
concerns  include  the  following:  (1)  Two  Russian  studies  show  detrimental 
effects  in  rats  fed  food  irradiated  with  gamma-rays  at  doaea  of  8  and  6 
k(;y  (Kamaldinova  1970.  and  Shiltinger  and  Osipova  1970).  (2)  Thrae 
Indian  studies  showed  abnormal  white  blood  cells  ^n  children  and  mon- 
keys and  rats  fed  irradiated  wheat  (Baskaram  and  Sadasivan  1975;  and 
Vijayalaxmi  1975  and  19781.  (3)  Two  Indian  studies  showed  that  irradi- 
ated wheat,  maize,  sorghum,  pearl  millet,  potatoes,  and  oniofu  produced 
more  anatoxins  than  the  non-irradiated  samples  (Priyadarshini  and 
Tulepule  1976  and  1979). 

At  the  request  of  U.S.  Army  Natick  Laboratories  the  Runian  studies 
were  reviewed  in  197071  by  several  scientists  with  expertise  in  this  lieM. 
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Each  found  them  poorly  deRiKned,  and  recommended  that  they  be 
tgnoKd.  In  the  experiments  by  Katnaldinova  (1970)  the  basic  diet  did  not 
meet  the  modem  standards.  The  conclusions  of  the  author  were  sup- 
ported by  statistically  insignificant  data.  The  changes  in  fat  metabolism 
were  claimed  on  the  basis  of  tributyrinase  measurements.  However,  an 
analysis  of  the  data  shows  that  liver  tributyrinase  activity  was  identical 
in  the  parent  test  group,  first  generation  test  group  and  in  the  first 
generation  control  group.  Only  the  parent  control  gnnip  had  slightly 
lower  activity. 

In  the  studies  by  Shillinger  and  Osipova  (1970)  the  diets  did  not  meet 
modem  standards;  the  30  mg  per  day  of  calcium  was  inadequate  and  the 
low  cakium/phosphoroua  (Ca/P)  ratio  about  30/100  aggravated  this  ddl- 
ciency.  The  test  diets  were  mistreated.  Fresh  fish  irradiated  at  6  kGy  was 
stored  between  -  1  and  *  TC  Tor  a  period  of  two  months.  Considerable 
bacteriological  as  well  as  chemical  changes  can  be  expected.  The  control 
was  kept  frozen.  Lack  of  data  in  support  of  the  conclusions  and  contradic- 
tory sUtements  made  evaluation  difficult.  The  JECFI  (1976)  was  well 
informed  about  these  papers. 

Soviet  authors  (including  the  above)  have  subsequently  published  sev- 
eral papers  confirming  the  safety  of  the  irradiated  foods:  Bronnikova  and 
Okuneva  (1972);  Kamaldinova.  Shillinger  and  Zaitsev  (1977);  Zaitaev  and 
Osipova(1981);  Zaitsev  and  Maganova  11981);  Shillinger  and 
Kamaldinova  (1973);  Zajcev  (=  Zaitsev),  Shillinger,  Kamaldinova,  and 
Osipova  (1975). 

The  data  reported  by  Bhaskaram  and  Sadasivan  (197S),  and  Vyay- 
alaxmi  (1975  and  1978)  on  the  possible  chromosomal  aberrations  are 
meager  and  have  lai^  statistical  fiuctuations.  Kesavan  ( 1978),  who  had 
an  opportunity  to  consider  the  data  more  closely,  reported  that  the; 
"eKperiments  were  not  designed  well,  and  consequently  their  results 
were  found  to  be  imprecise  ...  It  is  concluded  that  the  NIN  data  failed  to 
demonstrate  any  mutagenic  potential  in  irradiated  wheat".  NIN  refers  to 
National  Institute  of  Nutrition,  Hyderbad.  It  is  helpful  to  take  note  of  the 
fact  that  the  1 .8%  polyploidy  observed  in  these  studies  In  children  receiv- 
ing irradiated  wheat  is  in  the  normal  range,  while  the  0%  polyploidy  in 
children  receiving  unirradiated  wheat  is  abnormal,  and  probably  impos- 
sible. Several  studies  were  undertaken  to  check  if  there  was  any  muta- 
genic effect  in  irradiated  wheat:  George  el  at.  (1976);  Tesh  el  al.  (1977); 
Reddi  rf  al.  (1977);  Cheuhan  el  al.  (1977);  Murthy  (1981).  Additional 
studies  contracted  out  by  The  International  Project  in  the  Field  of  Food 
Irradiation  could  not  confirm  any  mutagenic  effect  (JECFI.  1976). 

The  whoteMme  studies  on  poultry  meat,  irradiation  sterilized  with  the 
hif;h  average  dose  of  58  kGy.  included  several  investigations  of  possible 
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chronHwomal  efTects.  No  chroincMomal  efTecta  from  conHumption  of  irradi' 
Bted  poultry  meat  could  be  discerned.  (Tracor  Jitco,  Inc.  1983) 

In  the  anatoxin  studies  by  PriyadarahJnJ  and  Tulepule  (1976  and  1979) 
the  samples  were  heat  sterilized  before  infection  with  fungi.  Such  a  heat 
sterilization  process,  like  many  other  food  processes,  destroys  natural 
antifungal  conponents  in  the  food  (Sharma  et  al  1981).  The  observations, 
therefore,  are  of  little  or  no  relevance  to  irradiation  of  raw  agricultural 
commodities,  such  as  potatoea,  oniona,  and  wheat  which  contain  anti- 
fungal components.  Related  are  the  studies  by  Schindler  «t  a/,  (1980).  who 
irradiated  Aspergillus  flavas  and  AnpergUlua  paratilicus  and  who 
obtained  by  mutation  or  selection  an  organism  that  produced  more  toxin 
than  the  unirradiated  culture.  White  their  test  tube  experiments  may  not 
be  directly  applicable,  they  remind  us  that  caution  must  be  observed, 
when  we  selectively  destroy  more  of  some  strains  or  organisms  than  of 
others.  In  this  respect  irradiation,  like  any  other  food  prticesa,  can  change 
the  naturally  occurring  or  normal  microflora.  Several  authors  haA 
investigated  the  proposition  of  aflatoxin  production:  Bullerman  tl  al. 
(19731;  Sharma  et  al.  (197S);  Behere  el  al.  (1978)i  Sharma  et  at.  (19791. 
JECFI  (1981)  was  well  informed  about  these  Indian  studies  and  scruti- 
nized them  thoroughly,  like  any  other  report  that  could  give  a  hint  about 
possible  harmful  effectj. 

The  comments  in  the  penultimate  paragraph  of  the  Science  News  arti- 
cle (Anon  1984)  are  about  the  kidney  problems  in  mice  fed  protein  rich 
dieta  and  about  reduced  number  of  offsprings  from  fruit  flies  fed  meats. 
As  mentioned  above,  the  very  protein  rich  diet  causes  great  stress  on  the 
mice,  especially  their  renal  system.  Toxicotogists  evaluating  these  data 
take  this  into  account.  Furthermore,  the  overall  incidences  of  neoplasms 
in  both  sexes  happened  to  be  most  common  in  the  frosen  control  group 
and  not  in  the  test  groups  fed  irradiated  (with  the  high  average  doee  of  58 
kGyl  poultry  meats.  Reasonably,  this  higher  incidence  in  the  froien 
control  is  due  to  a  statistical  (luctuation.  The  Science  News'  comment 
about  Drosophita  studies  is  likewise  based  on  misunderstandings,  as 
discussed  above. 

There  has  been  no  lack  of  critics,  skeptics,  arid  scientists  that 
thought  irradiation  of  food  might  produce  harmful  effects. 
Every  suggestion  of  these  skeptics  had  been  thoroughly  and 
fairly  reviewed,  and  followed  up  by  experiments  This  had  con- 
tributed greatly  to  an  exceptionally  thorough  evaluation,  during 
the  last  30  years,  of  the  food  irradiation  process. 
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The  Microbial  Mutanta 

Sometimes,  a  question  ia  raised  about  the  possibility  of  producing  new 
and  barmful  microbial  mutanta.  This  is  an  important  subject.  Many  very 
able  microbiologista  have  be«n  concerned  and  have  researched  it  for 
manyyeBrB<Among  others:  Erdmanpf  of.  1961;  Thatcher  1963;  Chriiten- 
sen  and  Kjems  1965;  Licciardello  et  al.  1%9;  Epps  and  Idziak  1970; 
Previtte  et  aL  1970;  Oliver  1977;  Maxcy  1977). 

Al  the  request  of  FAO  and  WHO,  the  subject  was  considered  at  a 
meeting  of  the  Board  of  the  International  Cornmittee  on  Food  Microbiol- 
Ogy  and  Hy^ene  of  the  International  Union  of  Microbiolof;ical  Societies 
on  16  December,  1982.  The  Board  met  at  the  Royal  Veterinary  and 
Agricultural  University  in  Copenhagen. 

Alter  analyzing  the  scientific  knowledge  available  to  date,  the  Board 
was  satisfied  that  there  was  no  cause  for  concern  and  that  modern 
techniques  were  adequate  to  control  the  situation.  Food  irradiation  was 
considered  to  be  an  important  addition  to  the  methods  of  control  of  food- 
borne  pathogens  and  not  to  present  any  additional  hazards  from  shifts  in 
the  microflora  or  changes  in  the  attributes  of  the  microorganisms  (Anon 
1982). 

Most  processes  based  on  heat,  drying,  freezing,  or  use  of  chemicals  will 
produce  mutants,  or  selectively  favor  some  mutants  that  are  constantly 
being  produced  by  nature.  The  irradiation  process  is  no  exception.  The 
mutants  produced  or  selected  by  the  irradiation  method  have  usually 
been  less  competitive  than  the  unmutsted  natural  flora  (Previtte  el  al. 
1970;  Cliver  1977;  Maxcy  1977).  Radiation  usually  destroys  the  genes 
rather  than  creates  them.  Therefore,  the  mutants  produced  by  irradiation 
aremissingsomeoTthegenesthat  are  important  for  their  survival  in  the 
real  world  (and  rtot  isolated  in  a  test  tube).  They  otlen  require  a  rich 
medium  for  outgrowth.  The  exposure  of  the  bacteria  in  our  environment 
to  the  background  radiation  produces  many  more  mutations  than  we 
would  ever  create  in  food  irradiation.  Stilt,  much  more  numerous  are  the 
mutations  produced  by  heat  or  by  chemicals. 

A  problem  of  slightly  different  nature  is  the  selective  destruction  of 
some  organisms  more  than  others  when  substerilizing  doses  are  used. 
Lack  of  natural  competition  may  then  favor  the  growth  of  some  strains  or 
microorganisms.  In  this  respect  irradiation  is  analogous  to  other  food 
processes.  This  underscores  that  food  irradiation,  like  other  processes  of 
food  for  the  public,  should  be  in  the  hands  of  food  technologists,  microbiol- 
twists  and  others  knowledgeable  in  the  field. 
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Labclltng 

lite  question  oT  labelling  irradiated  Tooda  is  ■  aeparate  matter.  The 
JECPI  (1981)  noted  that:  ".  . .  It  was  therefore  not  thought  necesnry  on 
scientifK  grwinds  to  envisage  special  requirements  for  the  quality,  who- 
lesomenesa,  and  labelling  of  irradiated  foods."  Some  other  consulting 
groups  have  recommended  against  mandatary  labelling  (Anon  1983). 

If  irradiated  foods  must  be  labelled,  and  if  they  are  subsequently  proc- 
essed into  difTerent  other  products  (e.g.,  orange  juice  made  from  oranges 
disinfested  by  irradiation)  or  become  an  ingredient  (e.g.,  condiment!  of 
another  product,  it  must  be  resolved  at  what  stage  and  at  what  fraction 
the  declaration  of  irradiation  is  no  longer  required. 

Proponents  of  labelling  contend  that  this  is  a  new  method,  and  one 
should  have  the  choice  of  not  eating  irradiated  foods,  and  to  have  that 
choice,  the  food  must  be  labelled.  The  proponents  of  nonmandatory  label- 
ling point  to  the  fact  that:  chemically  sprout  inhibited  potatoes  and 
onions  are  not  labelled;  chemically  treated  fruits  and  vegetables  for 
disinfestation  and  for  preventing  or  retarding  rot  are  not  labelled;  poul' 
try  meat  and  other  foods  washed  in  chlorinated  water  are  not  labelled. 
Therefore,  it  could  be  misleading  to  mandate  labels  only  on  irradiated 
foods.  The  consumer  would  in  fact  not  be  able  to  make  an  educated  choice. 

Irradiated  foods  usually  look  the  same,  and  are  to  be  handled  in  the 
same  manner  as  their  nonirradiated  counterparts.  If  that  is  not  the  case, 
then  a  labelling  informing  the  consumer  about  the  special  handling 
would  be  needed. 

In  the  "Codex  (General  Standard  for  Irradiated  Poods",  (Codex  Alimen' 
tarius  Commission,  1984)  the  labelling  requirements  are:  (1)  Inventory 
control.  For  irradiated  foods,  whether  prepacked  or  not,  the  relevant 
shipping  documents  shall  give  appropriate  information  t«  identify  the 
roistered  facility  which  has  irradiated  thefood,  the  date(B)  of  treatment 
and  the  lot  identification.  (2)  Prepackaged  foods  intended  for  direct  com- 
sumption.  The  labelling  of  prepackaged  irradiated  foods  shall  be  in 
accordance  with  the  relevant  provisions  of  the  Codex  General  Standards 
for  the  Labelling  of  Prepackaged  Foods.  (3)  Poods  ip  bulk  conUiners.  The 
declaration  of  the  fact  of  irradiation  shall  be  made  clear  on  the  relevant 
shipping  documents. 

The  labelling  requirements  are  currently  under  revision  by  the  Codex 
Commission.  In  March  1985  the  Committee  on  Food  Labelling  recom- 
mended mandatory  labelling.  This  recommendation  will  be  considered  by 
the  full  Commission. 
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Radiation  Sources 

The  radiation  sources  are  stipulated  in  section  2.1.  of  the  Codei  Gen- 
eral Standard  for  Irradiated  foods:  Radiation  sources.  The  followinK  types 
of  ionizing  radiation  may  be  used;  (1)  Gamma-rays  from  the  radionuelidea 
Co-60orCs-137.  (2)  X-rays  generated  from  machine  sources  operated  at  or 
below  an  energy  level  of  5  MeV.  (3)  Electrons  fienerated  from  machine 
sources  operated  at  or  below  an  ener^  level  of  10  MeV. 

The  energy  limits  are  for  preventinf;  any  problems  of  induced  activity 
in  the  foods.  These  radionuclides  are  extensively  used  in  hospitals  and  for 
sterilization  of  medical  products.  The  nuclear  re^latory  controls  of  the 
radionuclides  are  necessarily  strict  and  often  cumtiersonie.  The  industry 
usually  prefers,  therefore,  electron  accelerators  which  provide  nio!it  of  the 
industrial  radiation  sources  today,  mainly  for  crosslinking  and  poty- 
meriiing  plastics. 

Environmental  Concern 

Irradiation  of  food  will  reduce  the  food  losses,  and  it  will  reduce  the 
amount  of  energy  used  in  the  food  industry  (Brynjotfsson  1978).  It  will 
reduce  the  use  of  insecticides,  such  as  halogenated  hydrocarbons,  and  it 
will  reduce  the  use  of  some  other  undesirable  chemicals,  such  as  ethylene 
oxide.  It  will  reduce  also  the  amount  of  food  borne  diseases  of  microbial  or 
parasitic  origin.  If  cesium-137  sources  are  used,  a  waste  product  from  the 
nuclear  industry  would  be  put  to  use  under  tight  control.  Cobalt-60,  on 
the  other  hand,  would  be  intentionally  produced  for  the  purpose  ofirradi- 
ation  and  would  increase  the  total  load  of  radioactive  isotopes  in  the 
environment.  Although  the  technical  problems  of  operating  safely  in  the 
hands  of  skilled  people  are  small,  the  administrative  problems  of  assur- 
ing  safe  operation  may  be  more  ttinicull.  It  is  important,  therefore  that 
the  controls  of  these  sources  be  enforced  strictly.  The  nuclear  regulatory 
controls  are  already  in  place.  In  addition  the  facilities  could  be  inspected 
by  the  food  health  authorities.  As  long  as  these  controls  are  strictly 
enforced,  the  environmental  impact  of  the  isotope  sources  is  small.  When 
electron  accelerators  are  used,  the  technical  and  administrative  problems 
of  assuring  safe  operation  are  small,  and  undesirable  effects  on  the 


In  the  Codex  General  Standard  for  Irradiated  Poods,  (Codex  Alimenta- 
riuH  Commission.  19841  among  other  things,  it  is  required  that:  (1)  Radia- 
tion treatment  of  foods  shall  be  carried  out  in  facilities  licensed  and 
registered  for  this  purpose  by  competent  national  'authority.  (21  The 
facilities  shall  be  designed  to  meet  the  requirements  of  safety,  efficacy 
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and  good  hygienic  practices  of  food  processing.  (3)  The  facilities  shall  be 
staffed  by  adequate,  trained  and  competent  personnel.  (4)  Control  of  the 
process  within  the  facility  nhall  include  the  keeping  of  adequate  records 
including  quantitative  dosinwtry.  (5)  Premises  and  records  shall  be  open 
to  inspection  by  appropriate  national  authorities. 

In  the  5  points  above  the  verb  "ahall"  is  used  rather  than  "should", 
which  is  more  common  in  the  Co6ex  standards.  These  verba  were  dis- 
cussed at  the  Codex  meetings,  Hwesfeltthat  strict  requirementa  in  these 
areas  would  help  inspection  and  control  for  assuring  good  manufacturing 
practices. 

En  the  sections  on  hy^ene  of  irradiated  foods  and  technological  require- 
ments, it  is  among  other  things  required  that:  (1)  The  food  should  comply 
with  the  provisions  of  the  Recommended  International  Code  of  Practice- 
General  Principles  of  Pood  Hygiene  (Ref.  No.  CAC/RCP  1-1969.  Rev.  1, 
1979)  and,  where  appropriate,  with  the  Recommended  International  Code 
of  Hygienic  Practices  of  the  Codex  Alimentarius  relative  to  ■  particular 
food.  (2)  The  irradiation  of  food  is  justiried  only  when  it  fulfils  a  technolog- 
ical need  or  where  it  serves  a  food  hygiene  purpose  and  should  not  be  used 
as  substitute  for  good  manufacturing  practices. 


CONCLUSION 

As  summarized  above,  the  data  on  the  animal  feeding  studies  conducted 
at  a  great  many  laboratories  as  well  as  the  radiation  chemistry  data 
indicate  that  irradiation  of  foods  does  not  introduce  harmful  effects  and 
that  the  process  is  reedy  for  practical  applications  for  the  benefit  of  the 
consumer.  These  benefits  include  reduced  use  of  chemicals,  such  as  some 
pesticides  (halogenated  hydrocarbons)  and  some  bactericides  (ethylene 
oxide),  and  for  extending  shelf-life  of  some  products.  As  this  is  done  it  is 
important  that  good  manafacturing  practices  be  applied. 

The  Codex  Standard  for  irradiated  foods  in  inte^ationat  trade  form  a 
reasonable  basis  for  regulations  within  the  different  countries.  The  regu- 
lations would  make  it  possible  for  the  health  auth<H-ities  to  control  the 
irradiation  process  to  the  extent  needed.  In  the  United  States,  the  irradia- 
tion facilities  for  procewilng  of  food  could  be  approved  and  inspected,  not 
only  by  the  U.  S.  Nuclear  Regulatory  Commission  (NRC),  but  also  by 
FDA  and  USDA. 
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Thi  FAO/WHO  Cod«)i  Aliaantariui  Ca^iitisn  (th« 
Camiiiien)  W4i  •■lablii^ici  lo  iBplBMnc  tht  Jsint  Fac  whs 
r«ad  Standard*  Pie|rt3s*.  Httibarthip  e!  t>;«  C;=iiiii9n 
:9cpriaai  theat  Htabar  Kaiiani  and  Aaieciata  M«s9«ri  of  FAO 
a;)d/er  WKO  whieh  hava  ns:ifiad  tba  Orianitatient  of  :»air 
uiih  to  ba  ecnaidarad  ai  Haabara.  By  1  July  19ij  ^;:  :3-jn- 
triai  had  bassaa  Dicbari  of  tha  Coniaaian.  Othar  csun- 
criai  which  partieipata  in  tha  work  of  tha  Csici*iica  07  ot 
iti  tubaidiary  bedia*  in  an  obaarvar  capacity  ara  axpactad 
to  bacosB  ^asbara   in  tha  rtoar  EuEurt. 

Tha  purpoaa  of  tha  Joint  FAO/VHO  Food  Standard! 
?ro|Ta^H  if  to  protast  tha  haalEh  of  conijoari  and  to 
anaura  fair  praccicaa  in  tha  food  trada;  to  prosota  coord- 
ination of  all  food  itandarda  work  undartakan  by  intar- 
nacional  govarnaantal  and  non-govan»antBl  crianisationa; 
to  dataraina  piioriciai  and  initiate  and  |uida  tha  prapara- 
cion  of  draft  atandarda  :nrouth  and  with  tha  aid  of  a;pr»- 
priata  organisation!  i  te  finaliaa  itandardt  and,  aftar 
accaptanea  by  (OvarnDanti,  publiah  :haa  in  a  Cadax  Aliaani- 
ariu!  aithar  ai  rational   or  world-vida  atandarda. 

At  ita  ISth  SaaiioR.  hald  in  July  19£3,  tha  Cos- 
aiiaion  adoptad  a  Csdax  Sancral  Standard  for  Irradiatad 
Fooda  and  a  Raco^ar.ded  Intarnatieaal  Coda  of  Prasiica  tor 
Cha  Oparation  of  Raiiatten  FaeiUtiaa  uaad  for  tnt  Traai- 
Bant  ot  Fooda  to  ba  aant  ti  all  Maabar  Nation!  and  Aaio- 
eiaca  Haabara  of  FAO  and/ar  MO. 

tha  Codas  Canaral  Standard  for  Irradiatad  Fooda 
waa  davalopad  in  accardanca  with  tha  Codax  Procadura  for 
tha  lavitien  and  toandaant  of  Codax  Standard!  by  tha  intar- 
fovarnBantal  Codas  Co^ittaa  on  Food  Additiva*.  vhich  alaa 
daala  with  Food  Procaaaing,  in  cloia  caap«ra:ian  with  tha 
Intamational  Atonic  Enargy  Aganey  (IAEA). 

*"   gxPLAmTOKY  worts 

Thia  Standard  takaa  into  account  the  rasoaaanda- 
tiona  and  concluaiena  of  tha  Joint  FA0/tA£A/1flC0  Expari  Cob- 
■ittaea  cenvaned  to  avaluaca  all  available  data  conserving 
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th«  varieuf  atpccti  of  food  irradiaiior,  includiai  tha 
wtel«(o»tn«if  of  food!  precaiHd  by  ioni*int  (a«nr.  It 
■!■«  taka*  ince  accoutic  tha  raconandstieai  of  FAOf  lASA.'UHO 
censirltatisoa  en  la|ialatien  and  ctandardiutiea  of  food 
irradiation. 

Tnit  Standard  rafari  only  to  thai*  «ap<:ii  wfticf. 
r«lat*  to  ih«  precatiing  of  foodf  by  ioniainf  anarg;-,  n 
ia  aiauKod  in  ihii  Standard  that  fooda  precaaaad  by  irrad- 
iation, lika  any  othar  feoda,  wiU  b«  aubjact  to  lanaral 
food  ragulaiienf  ralatini  to  quality,  hyciana,  w«i|hti  and 
aaaturai  and  ac  forth.  Tha  prewitien*  of  thit  Standard 
•neompaaa  all  foeda  irradiated  up  to  an  evarall  avarag* 
dolt  of  10  kCy  or  lowar.  Tha  Standard  ratetnisci  t^ac  tha 
procaaa  of  food  irradiation  hai  bcaa  aitabliahcd  aa  aaf« 
for  ganaral  application  to  an  evorall  avarag*  laval  of 
abaorbad  doae  of  10  kCy.  Tha  lattar  valua  ahculd  not  b« 
rogard'ad  at  a  toxicolegical  uppt;  Unit  abovo  whith 
irradiatod  feodi  btcoae  unaafa;  it  ii  aimply  tha  lav«l  at 
or  batov  tfhich  aafaty  h«a  baan  tatabliahad.  I;:  saitia^  tha 
overall  avaraga  deaa  for  cn«  gaaaral  applieaticn  of  food 
irradiation,  it  hat  b««9  racogritad  that  tha  required  doae 
to  achieve  the  deaired  tachnclsgical  effect  ia  governad  by 
"good  irradiation  practice".  Applying  tha  apprapriata  dote 
level  ia  tha  key  to  the  tachnclogieal^y  and  acsr.eaita'. !y 
proper  appliction  of  food   irradiation. 

Dtipita  :iic  aacy  invaicigatisnt  detignad  to  detaet 
phyaieal,  cheaisal  and  biological  cbangai  in  foodi  aub- 
jaetad  to  ioniiiag  energy,  no  aatiafactory  aethod  for 
identifying  food  at  naving  been  irradiated  hat  ao  far  baan 
devaloped.  While  certain  effectt  can  be  idar.tified, 
Bufficitntly  precitc  aetboda  do  not  esiac  for  regulatory 
purpoiea.  Therefore,  control  of  eo^Hrcial  food 
irredietioo  can  only  be  perfoned  in  the  irrediaticn 
plant.  Consequently,  the  Standard  providea  certain 
aendatery  proviiieni  coacerning  the  fecilitiaa  uaad  and  for 
the  central  of  the  pvoceia  in  irradiation  plantt. 

Aa  regard!  "labclliag"  attention  it  drawn  to  the 
felloving  ebaervation  of  the  19S0  Joint  rA0/IA£A/«HO  Ixpert 
Ce^ittee  on  VholeaoMneaa  of  Irradiated  Food  :  "Irradiccod 
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CAc/.'ci  r:  -  u.  1 

foadc  wsuld  bt  >ubj«ei  te  r*|u]atiORi  c9vt;ir.t  feotf 
(intrall;,  *nd  :e  inv  spaeif ic  food  itandaTi*  rdatint  to 
individual  food*.  It  mi,  th«r«fAr*,  no:  tnou|r-:  nastitary 
on  (citritific  (rsjndt  lo  <nviia|t  ipccia;  r«<;---ris*nt*  for 
the  quality,  vnelc>e«ci)cii,  and  labclllnf  of  i,rTadiatcd 
fcodt".  SdutviT,  tiitrt  caa  ba  a  "tc:nrl:al  ir:.;nd"  fsr 
(pacific  applicaciont  >i  food  irradiatisr.  ar.d  :h« 
iacla;atieft  sf  tnii  fact  on  th«  laba^.  For  ir.itinca,  in 
the  £■>•  of  foodt  i;;«dij:«d  foi  the  pjrpos«  of  elisinatins 
pa;rs(an(  (vhicn  ihould  not  ba  atortd  tctatrttr  uith 
pctantially  cj:::a=inatad  foodi),  a  ttataacnt  cr.  tha  labal 
■  nd;or  on  tha  ihippint  dacuocnt*  of  lush  d«:::::asination 
t;ca:sant  uould  ba  considarad  appropriaca  and  inf omat  iva 
te  taa;)ufactura;*,  tradtri  and  othara.  Tha  praiar.t  Standard 
raquirai  that  tbippin(  docinanta  aecoBpanyinj  irradiiitd 
foods  Boving  in  trad*  theuld  indicate  t^t  fact  of 
iriadiatioB  toichar  uicn  ralavaoi  infarvaiien  (s  that  good 
irradiation  pra:;ic«  can  ba  varifiad.  Tna  liSalUng  of 
prapaekaiad  irradUtad  feed*  intandad  iar  direct  lala  to 
the  c.-ntunar  ii  nst  covered  in  thi*  Stinderd  and  ^a.t  to  be 
in  accordance  i^i th  the  relevant  proviticne  ef  the  Codex 
General  Standard  for  the  laballins  of  Prepac^^ated  Foodi. 
Tnit  CeTieral  Star.dard  vi  is   the  preccai  of  ala^frilion. 

Masbert  si  cne  Cf^iiiies  are  re;u<f:t'  tr  Ratify 
tha  Scereteria:  of  the  Codex  Aliaentariua  :»=iii:on  - 
Joint  TAO/WilO  Food  Standirdi  PrO£r«3S«,  c!  inair  aceaptanie 
of  the  Codex  Generai  Standard  for  Irradiated  Feeda, 
eccsrdins  to  paratraph  4  si  the  General  Principlei  of  the 
Codex  Aliaentariu*  (ece  fifth  Edition  of  tne  :s=iiiieR'* 
Procedural  Manual). 

Heaber  Katlou  and  Aieociete  !(eabert  c^  FAO  end/or 
WHO  which  are  oot  Mcabete  of  the  Co^iaiisr.  are  alia 
invited    to   notify    tht    Secretariat    if    they    with    to    accept 

thi  C9dex  General  Standard   for   Irradiated  Food*. 

The  Codei*  ,)*enaral  Standard  tor  Irradiated  Foodi 
will  be  publiahed  in  the  Codex  AUaahtariua  a*  a  world-wide 
Codex  Stendard  when  the  Co^iaaion  dctervinei  that  it  is 
appropriate  to  Cs  ee  in  the   litht  of  acceptances  received. 

The  Rece^undad  iBteraaiional  Cade  of  Frectise  for 
the  Operation  of  Kadiation  Focilitiaa  used  for  tne  treat- 
neci  of  Foods  eontsiaed  in  this  publication  is  intanced  for 
the  guidaace  of  Souernnents  and  is  not  governed  by  the 
acceptance  procedure  for  Codex  Stanea'rda. 
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COOIX  CEHOtAl   STAIIDARD  TOR   CT.RAPIATED  FOODS   C*) 
.  (WoTld-vldc   Standard} 

1.  score 

This  (tandard  applies  to  feoda  procaasad  hy  Irradiation. 
It  doas  iiftt  apply "cc  fooda  esrposad  Co  doaaa  lapartad  hy 
mcaaurln(  Inacrunanta  uaad  for  tnapcctlos  purposes. 

2.  CjEHCTAL  REQUIREfeyrS  FO?.  THE  PROCESS 

2*1*  Radiation  Soureaa 

Tha  following  typea  of  ionising  radiation  aay  ba  usad: 

(a)  Caasa  rays  from  the  radionuclides  ^^Co  or  ^^Ca; 

(b)  XTays  ganaratad  froa  aactilna  sources  operated  at  or 
balov  an  eneriy  level  of   5  HaV. 

(c)  Electrons  generated  froa  aachlne  sources  operated  at  or 
balov  an  anersy  level  of   10  HaV. 

2.2.  Absorbed  Dose 

Tbe  overall  avarafe  dose  absorbed  by  a  food  subjected  to 
radiation  procasslag  should  not  exceed  10  kCy  (1)   (2). 

2.3.  Faellttles  and  Control  of  the  Process 

2. 3.1.  Radiation  traataent  of  foods  shall  be  carried  out 
In  facilities  licensed  and  registered  for  this  purpose  bj 
the  eoepateot  national  authority. 

2.3.2.  I^e  facilities  shall  be  designed  to  n«et  Ac  re- 
qslreaents  of  safety,  efficacy  and  good  hygienic  practices 
of  food  processing. 

2.3.3.  The  facilities  shall  be  staffed  by  adequate,  trai- 
ned and  coapatent  personnel. 

2.3.4.  Control  of  the  process  within  the  facility  shell 
include    tha    keeping    of    adequate    records    Indudlag    qoen- 

'tltatlve  doslaetry. 

(•}  Revised  version  of  the  Recoaaended  Xntenuitleoal  Gen- 
eral Standard  for  IrradUted  Poods  (CAC/RS  lOfr-1979). 


(1)  end  (2)     See  aotea  oa  page  4. 
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2.3.5-  PrcnlBea  tod  records  shall  be  open  to  inspection 
by  sppxoprlstc  nacional  authortcl«K> 

2.3.6.  Control  should  be  carried  out  In  aceordanea  with 
the  Reconmendad  International  Coda  '  of  Practice  for  the 
Operation  of  Badlatieo  Fadlitle*  used  for  the  Trcataent  of 
Foods   [CAC/RCP  19-1979.   Rev.   1). 

3.  HTGIEWE  or   IRRAPIATEII  FOODS 

3.1.  The  food  should  coDply  with  the  previalons  of  the. 
lieecnaaended  International  Code  of  Practice  -  General  Prlft- 
clplei  af  Food  Krglene  (Ref.  No.  CAC/RCP  1-1969,  Rev.  1, 
1979)  and,  ^ere  appropriate,  via  the  Seconaended  Inter- 
national Code  of  H?Kia"ic  Practice  of  the  Codex  Alisan- 
tarius  relctlve  to  a  particular  food. 

3.2.  Uij  relevant  national  public  haalch  requirenent 
affecting  Kicrobloloslcal  safety  and  nutritianal  adeqoacj 
appZicabla  in  the  country  In  which  the  food  ia  *ol<!  should 
be   observed . 

4.  7ECHK0L0C1CAI  TgQUIREMtTTS 

4.1.  CondislcBS  for  Irradlatioa 

-The  irradiation  of  food  Is  Justified  only  when  it  fulfils  a 
technological  need  or  where  it  serves  a  food  hygiene  pur- 
pose (3}  and  should  not  be  used  as  •  substitute  for  good 
sanufacturing  practices. 

4.2.  Food  puellt^  and  Paelcaglng  Requirements 

The  ^oses  applied  shall  be  ccmaansurace  with  the  techno- 
logical and  public  health  purposes  to  be  achieved  and  shall 
be  1b  eccordance  wlch  good  radiation  proceasiag  practice. 
Foods  to  be  irradiated  and  their  packaging  Batcilala  shall 
be  of  suitsble  quality,  acceptable  hygienic  eonditloo  and 
appropriate  for  this  purpose  and  shall  be  handled,  before 
•ad  after  Irradiation,  according  to  good  naaufacturing 
practices  taking  Into  account  &•  particular  rcqulreBenes 
of  tha  technology  of  the  process* 

(3)     Sec  note  on  page  *. 
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5.1  RS-IRBADIAIIOll 

5.x.  Except      for      foods      wish      lew     nelstur*      conteBC 

(cetrcalt,  pulMs,  dehydrated  foods  cod  other  such  ce^ 
aodltles)  Irredleted  for  the  purpose  of  eontrollias  insect 
reinfeststlon,  foods  Irrsdlstcd  In  eccordsnc*  with  sections 
2  end  4  of  this  staadtrd  shall  not  be  Te-irradlaCed. 

5.2.  Per  the  purpose  of  this  standard  food  Is  net  con- 
sidered  as  having   beea    rc-lrradiated   when:      (a)      the    food 

.  prepared  from  macarlals  which  have  been  irradiated  at  lov 
dose  levels  e>f.  about  1  kCy,  is  irradiated  for  another 
technological  purpose;  (b)  the  food,  containing  less  than  5 
Z  of  Irradiated  ingredient,  is  irradiated,  or  whan  (c)  the 
full  dote  of  ionizing  radiation  required  to  achiave  the 
desired  effect  is  spplied  to  the  food  in  nora  than  one 
isstaltoeat  as  part  of  processing  for  a  specific  techno- 
logical purpose. 

5.3.  The  cuBulatlve  overall  avaraga  dosa  absorbed 
should  no:  exceed   10  kCy  as  a   reaulc  of   re- irradiation. 

6.  LABELLISC 

€.1.         •  Inventory  Control 

;o:  irradiated  foods,  whether  prepsckaged  or  net.  the 
.relevant  shipping  docuaants  shall  give  appropriate  Infoxaa- 
tion  to  identify  the  registered  facility  which  has  irrad- 
iated the  food,  the  datc(s)  of  traatatnt  and  lot  Identi- 
fication. 

-6.2.  PrepacVaged   foods   intended   for  direct  eonsuaptlon 

The  labelling  of  prepackaged  irradiated  foods  shall  be  in 
accordance  with  the  relevant  provisions  of  the  Codex  Gen- 
eral Standard  for  the  Labelling  of  Prepackaged' Foods  (4). 

6.3.  Poods  In  bulk  conMlnars 

The   declaration   of    the    fact    or    Irradlatloo    shall    be    aadt 

clear  on  the  nltvaat  shipping  docuaeats. 

(4)     See  note  on  page  *• 
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(1)  For  meournittot  ftnd  ckIcuIaCIsii  of  overall  svcrags 
dost  sbiorbcd  B*»  Aancx  A  of  the  RecBmcnded  In t*Tn« clonal 
Cod*  of  Pr«ctle«  for  the  Opcrsclon  of  RadlccJon  Facilities 
n»*d  for  Treataent   of  Food*   (CAC/RC?  19-1979,   Rav.   1). 

(2)  Tfaa  vbolatoaanasa  of  foods,  irradiated  to  as  to  hava 
absorbed  an  overall  average  doss  of  up  to  10  kCy,  £•  not 
Inpalrad.  la  d&ls  eoncaxt  tiia  ten  '^rtioleacsehcss"  refer* 
to  safetr  for  eoasucptlen  of  irradiated  foods  froa  cha 
toxlcologlcal  pola:  cf  vlev.  Tfae  Irradiacion  of  food*  np 
to  an  overall  average  dose  of  10  kCy  introduces  no  special 
nutritional  or  si croblologlcal  problea*  (Wholescnenes s  of 
Irradiated  Poods,  Bcport  of  a  Joint  FAO/IA£A/HHO  Expert 
Coaalttea,  Tedinical  B«port  Series  659.  WHO,  Geneva,   1961). 

{3)  Itie  ntllicr  of  the  irradiaclea  preeaas  has  been 
dtaonstratad  for  a  number  of  food  lt«B*  llttsd  in  Annex  B 
to  the  RaeoKaendtd  International  Cods  of  Fraeciee  for  the 
Oreratlon  of  Radiation  Facilities  used  for  the  Treatasnt  of 
Poods* 

f4)  Under  revision  by  the  Codex  Cosattea  en  Toed 
iBbelUns. 
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KSCCWyEWDEn  I^TER^^ATIOHAL  COPE  OF  PRACTICE   TOR 
TK£   OFEiUTIOU  OF   IRRADIATiaN  FACILITIES  USED  FOR  THE 

; ife£AVri£H'r  oF  F66b5  (■> 

1.  IKTOODKniOH 

This  code  refers  co  th«  epcrAtlon  of  IrxadlftCloa  facllicls* 
baaed  on  the  use  of  either  a  radionuclide  eeurc*  (^'^Ce  or 
~^^'Cs]  or  X-r«;rs  end  electrons  geneteced  froa  ■aetata* 
couTcea.  The  Irradiation  fadlic?  nay  be  of  rwo  designs, 
cither  'coDClnuous'  or  *batch'  type.  Control,  of  the  food 
Irradiation  process  la 'all  types  of  facility  Involves  the 
use  of  accepted  methods  of  Beasurlng  the  absorbed  radiation 
dose  and  of  the  aonicoring  of  the  physical  paraactcrs  of 
the  process.  The  operation  of  thes*  facilities  for  the 
Irradiatioa  of  food  aust  coaply  with  the  CodtK  recoa- 
neodations  on  food  hygiene. 

2.  iRmom:oH  puwis 

2>1-  Paraaeters 

For  all  t}-pas  of  facility  the  doses  absorbed  by  th«  produce 
depend  on  the  radiation  parcaeter,  the  dwell  tlae  or  the 
transportation  speed  of  the  product,  and  the  bulk  density 
«f  the  macerial  to  be  irradiated.  Source-product  s*o»>cry, 
enpccially  dittaece  of  the  product  from  the  source  and  aea- 
surea  to  Increase  the  efficiency  of  radiation  utilisation, 
vlll  Influence  the  absorbed  dose  and  the  henogeoeKy  of 
dose  disrrlbuclon. 

"2.1.1.       Radionuclide  sources        j 

Sadionuclldss  used  for  food  irradiatioa  ealt  photons  of 
characteristic  energies.  The  statcacnt  of  the  souzc* 
-isaterlal  completely  detemines  the  penetration  of  the  emit- 
~ced  radiation.  The  source  activity  Is  aeasured  la 
Secquarel'  (Bq)  and  should  be  seated  by  the  supplying  organ- 
isation. The  actual  activity  of  the  source  (as  veil  as  any 
return  or  replcelshment  of  radionuclide  aatcrial)  shall  b« 
recorded.  The  recorded  activity  should  take  late  account  - 
the  natural  decay  rate  of  tha  source  and  should  be 


(*)  Revised  version  of  the  Recommended  International  Code 
of  Practice  for  the  Operation  of  Radiation  Tadlltles  us«d 
fox  the  Tceataent  of  Foods  (CAC/RCF  19-1979). 
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sccoapaclcd  b;  ■  record  at  the  dst«  of  Bessureaeac  or 
recelculatlon.  lUdloaucllde  tmdlacors  will  usually  h«vc 
a  uell  separated  and  shielded  depository  for  the  source 
elesents  and  a  trcatoent  area  which  con  be  entered  vben  the 
source  Is  in  the  safe  position.  There  should  bs  a  positive 
Indication  of  the  correct  eperxclonal  and  of  the  correct 
hSk  position  of  the  source  vhlch  should  be  interlocked 
with   the  produce  novenent   sysces. 

2>1.2.        mdtioe  sources 

A  bean  of  electrons  generated  by  a  suitable  accelerator,  or 
after  being  converted  to  X-rays,  can  be  used.  The  pene- 
tration of  the  radiation  Is  governed  by  the  energy  of  the 
electrons.  Average  beam  power  ahall  be  adequately 
recorded.  There  should  be  a  positive  indication  of  the 
correct  setting  of  all  aachlne  paranecers  vhlch  should  be 
interlocked  vlth  the  produce  Kovenent  syscem.  Dsually  « 
beam  scanner  or  a  scattering  device  (e.g.  the  converting 
targe:)  Is  incorporated  in  a  machine  source  to  obtain  en 
evezi  distribution  of  the  radiation  over  the  surface  of  the 
product.  The  product  movement,  the  width  and  Speed  of  the 
scan  end  the  bees  pulse  frequency  (If  applicable)  should  be 
adjusted  to  ensure  a  uniform  surface  dose. 

2.2.        '  Dosimetry  and  Process  Control 

.7rlor  Co  the  irradiation  of  any  foodstuff  certain  dosimetry 
oeasurenentB  (1)  should  be  made,  which  demonstrate  that  the 
process  will  satisfy  the  regulatory  requirements.  Various 
sechniques  fjor  dosimetry  pertinent  to  radionuclide  end 
machine  sources  are  evallable  for  measuring  absorbed  doae 
in  a  quentitative  manner  (2).  *- 

-Dosimetry  comaisclcnl&g  measurements  should  be  made  for 
each-  new  food,  irradiation  process  end  whenever  modifica- 
tions are  made  to  source  strength  or  type  and  to  the  eouree 
product  geometry* 

Routine    dosimetry     should    be    made    during     eperctlon    and  . 
records    kept    of    such    neaaurement.      In    addlclon,     regular 
meaauremencs  of  facility  parameters  governing  the  process,    , 

715      See  Annex  A  to   this  Coda. 

(2)     Detailed   in  the  Manual  of  Food  Irradlacloo  Deslsetzy, 

IA£A,   Vienna.    1977,   Technical  faporC   Series  Ho.   178> 
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Buch  &•  transportttlon  cpccd,  dw«Xl  clnt,  bootcc  ncpotur* 
tlnct  Btchitic  b««a  psraaettrs,  on  b*  ludc  durinf  the  fad- 
IIC7  operation.  Th«  records  of  these  measuremcnta  can  b« 
used  es  lupporclRg  evidence  chat  the  process  satlsfle*  cb« 
resulacerr  requlreasnt*. 

3;  COOD  RADIATTON  PROCZSSTWC  PRACTICE 

FaclliCjr  design  should  atcenpt  Co  optiaalize  the  deia  uol- 
£oralt7  ratio,  co  ensure  approprlace  doae  races  and,  wharc 
necessacy,  co  permic  ceaperacurc  concrol  during  Irradiation 
(a..g.  for  the  treacaent  of  frozen  food)  and  also  eentrol  of 
the  BCBosphere.  It  Is  also  ofcan  neceaaarr  to  Blalalxa 
aechanlcal  danage  Co  cha  produce  during  cramporcacion 
Irradlatlen  and  acorage,  and  desirable  to  ensure  cba  aaxl- 
Bua  efficiency  In  the  use  of  chc  irradiator.  Vhera  cba 
food  to  be  irradiated  Is  subject  to  special  standard*  for 
hyslcna  or  teaperacura  concrol,  the  facUlc;  auat  perait 
eoapllance  with  these  scsndards. 

4.  PRODDCT  Aim   IKVETTTOBT  COSTROL 

4.1.  The  Inconing  product  should  be  pbrslcally  avp- 
araced   froa   che   outgoing   Irradiated   produces. 

4.2.  Where  appropriate,  a  visual  colour  ehanga  radia- 
tion indicator  should  be  affixed  co  each  product  pack  for 
raadv  Identification  of  irradiated  and  non- irradiated  prod- 

. uces. 

4.3-.  Secordc  should  be  kept  In  cha  facility  record   book 

vhicb  ahov  chc  nature  and  kind  of  the  product  baiag 
created,  its  identifying  aarks  If  packed  or,  If  net,  tta« 
ahlpplng  dacalls,  Icb  bulk  density,  the  type  of  aoure*  or 
alectron  machine,  che  dosloetry,  the  dosiaeeers  used  and 
dacalls  of   their  calibration,  and  the  date  of  tr«aawnt. 

.4*4.  All~"products    shall    be    handled,    befora    and    after 

IrradiacioB,  according  to  accepted  good  aaaufacturlng  prae* 
tlce*  taking  Into  account  che  particular  requireaeats  el 
the  tediBolegy  of  the  process  (3)>  Suitable  feellltlea  fei 
refrigerated  aterag*  aay  be  required. 

755     See  Annex  B  co  this  Code. 
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1.  Th«  overall  tvr*ita  «b»orb«d  do»« 

It  can  b«  sssmad  for  th«  purpess  of  tb*  deccraltiatlon  of 
-tb«  (AolftioBciMBt  of  food  trcACod  with  SB  ovczall  average 
dose  of  10  kl^  or  leas,  that  all  radlatloe  dioalcal  effaeta 
la  that  partlealar  doaa  range  are  proportional  to  doa«. 

Tba  overall    average   dose,    V,    is    defined    by    tha    follotilng  ' 
Integral  ever  t^  total  volnae  of  tiw  goods 


hf 


P   C«.  y.  s)  .  d  Cx,  T-  «) 


H      •     the  total  maas  of  the  treated  sanpla 

p      -     tte  local  density  at  dw  polst  (x»  y.  a) 

d      ~    tbe  local  absorbed  dose  at  the  point   (k,  y,  a) 

dV     ■     dx  dy  dt  the  Infinltesloal  voluae  eleaent 

which  in  real  cases  Is  represented  by  the 

volme  fractleas. 

The  cverall  average  absorbed  doae  can  be  detcmlned  dir- 
ectly for  hoBogeneoua  products  or  for  bulk  goods  of  bone- 
geneous  bulk  density  by  distributing  an  adequate  nusber  of 
dose  tteters  strsteglcally  and  at  randea  throu|^eut  the  vol- 
uae of  tbe  goods.  FroB  tbe  dose  dlstrlbotlon  detenlBed  in 
this  BBitDcr  an  average  can  be  ealculaeed  which  Is  the  over- 
■ali  average  absorbed  dose*  ^ 

If  the  shape  of  the  dose  distribution  curve  through  the 
product  is  well  deteialned  the  positioos  of  ainloua  and 
BaxiBUB  dose  are  known.  Kcasureaeots  of  the  dtscributien 
of  dose  In  titeee  two  positions  in  a  serlcB  of  ssBplea  of 
the  product  ~caa  be  used  to  give  aa  estlBste  el  the  overall  . 
average  dose.  In  aoBc  cases  tbe  Bean  value  of  die  .average 
valuea  of  the  bIbIbub  (Ibia}  and  BaxlBnw  (Cus)  dose  will 
be  a  good  estiBate  of  tbe  overall  avarag«  doae.  ^ 

I.e.  la  tbeee  eases 

overall  average  doae  <v    Ifasx  »  fcja 
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2*  Effecclve  and  llnltlag  ^oae  v«luea 

Son*  .effective  creacsent  e.g.  the  eliminetioa  of  hkmful 
alcroorganisnis,  or  *  particular  shelfltfc  extension,  or  s 
dlslafcBCarLon  requires  a  mlnlDua  absorbed  docc>  For  other 
appllcatloas  coo  high  an  absorbed  dose  nay  causa  undaslr— 
able  effects  or  as  Inpaiment  of   the  qualtC7  of   the  product. 

Ihe  design  of  the  faelllrr  and  the  operational  paTanetcrs 
have  to  take  Icto  account  alnlaua  and  mazlDua  dose  values 
required  by  the  process.  In  sone  lov  dose  applications  It 
will  be  possible  within  the  tens  of  section  3  on  Cood  Rad- 
iation Processing  Practice  Co  allow  a  ratio  of  maxlBua  to 
alnlauB  dose  of  greater  than  3* 

Kith  regards  to  the  aaxloua  dose  value  under  acceptable 
vholesoaeness  considerations  and  because  of  the  stetlsticel 
discrlbuclon  of  the  dose  a  aass  fraction  of  product  of  at 
least  97.5  Z  should  receive  an  absorbed  dose  of  less  then 
IS  hGy  when  the  overall  average  dose  Is  10  kGy. 

3.  Routine  DoglneCry 

Keasurecients  of  the  dose  in  a  reference  position  can  be 
:cade  occasionally  throughout  the  process.  The  'association 
between  the  dose  in  the  reference  position  and  the  overell 
average  dose  susc  be  known.  These  ■casarenents  should  be 
used  to  ensure  Che  correct  operation  of  the  process.  A 
recognized  and  calibrated  sysCen  of  dosimetrj  should  be 
used. 

A  coaplete  record  of  all  dosloetry  ■eaanraBeDts  Including 
calibration  oust  be  kept. 

4.  Process  Control 

In  the  case  of  a  continuous  radionuellda  facility  It  will 
ba  possible  to  make  autoaatlcally  a  record  of  trans-  . 
portatlon  speed  or  dwell  tlae  together  vlth  ladlcatloBS  of 
source  and  produce  positioning.  These  ■easurcBsats  can  be 
used  to  provide  a  continuous  control  of  the  process  in  sui^ 
pore  of  routine  dosimetry  measurcaencs. 
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In  a  batch  epvntad  radlonuclldtt  factllt7  autosadc 
racDrdtns  of  aouret  axpoanra  tlaa  can  b«  aada  and  a  raeerd 
of  product  Bovcaaat  and  placasaat  can  be  k«pc  to  provlda  « 
centxol  oT  dta  procaaa  In  support  of  rouclaa  doalactry 
■caaareaant  a • 

In  a  aachlne  faclllcjr  a  cootlauoua  record  of  b«aa  pars- 
■stara.  e.g.  '•oltaga,  eurrsot,  ccaa  apcad,  scan  width, 
pulse  repacltlon  aod  a  record  of  transport  acien  apead 
tbrou|fa  the  beaa  can  b«  ua«d  Co  provide  a  eoatlnufxis  con- 
erol  of  the  preeesa  la  support  of  routine  doslaetry 
aeasureaeaca. 
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-     EXAKPLES  0?  TECiWOI.OCICAL  COiTDITIOWS  FOR  TTO 
aRADIATIOH  or  SJ>S   ISDIVIDHAJ.  rOOD  1T£MS   SPSCIFICAU.T 
EXAillKED    BY   THE   JOIKT   FAQ/ IAEA/WHO  EKPERI    COM.HITTEE"  . 

Ihls  Inf oriBAtian  la  Caken  fron  the  Kcpons  of  tSt%  Jelat 
FAO/IAEAycniO  Expert  Cooxltteea  on  Food  Irradiation  (WHO 
Tcditacal  Xapert  Scrla  s,  60A .  1977  and  659 ,  1981)  and 
llluacratea  the  ntlllcy  of  iA»  Irradiation  proeass.  It 
alao  descrlbaa  the  techaologleal  condltioas  for  achiaviBg 
the  purpoac  of  the  Irradiation  pxocaas  aafaly  and  acone^ 
lcallr< 

1.  CHICTSH  (Gallm  doietcleua) 

1,1,  Purpoaei  of   the  FreeaaB 

The  purposes  of  Irradiating  chicken  are: 

(a)     to  prolong  aterag*  life 

and/or 
Cb)       to    reduce    the    numbar    of    certain    ^thogaalc    atcro- 
oTganlaaa,  cucb  as  Salaonella  fron  evlaceratad  chlckan. 

1.2 •  Specific  Requlremente 

Averas*^  dosa^    for  (a)  and  (b),  up  to  7  kCy 

i.  COCOA   BEAMS   (Theobroaa  cacaoj 

2.1.  Turpoaea  of  the  Froceaa 

The  purposes  of  Irradiating  cocoa  beans  are: 

(a)  to  control  Insect  infestation  In  atorage 

(b)  to  reduce  alcroblal  load  of  feraeotad  beans  vlth  or 
vlihout  heat  treataant. 

2.2*  Specific  Requlreaenta 

2.2.1.       Avar^^dosc^    for  (a)  up  to  1  kCr 
"""        for  (b)  up  to  5  ioOf 

2.2.3.'  Treventlon  «f  Belnfeatattojit '  Cocoa  beaaa  father 
prapacicefed  ox  "EaaJTeT  In'*i>uiT,~s'Keuld  be  stored  as  far  as 
possible,  oader  such  eeadltlona  aa  vlll  prevent  rain- 
featatloa  and  alcroblal  racoacaalaatloB  and  spellaga. 
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3.  PATES  (ftojnlx  d«ctylltera) 

3»1-  Purpo««  of   tht  Praee«» 

The    purpose    of    lrradl«clns    prep«ckaf«d    drltd    imfm    1»    to 

coBCrol  Insect   t&festation  during  stotat*. 

3>2.  Specific  Requtrenentt 

3-2.1.      'Averajl*.  £eMt^'  up  ce  1  kCy 

3.2.2.  jhreveat^loi>__af  Reinfsseatleiit  ?npack«s«d  dried 
dsc«9  ■hmifS'be*  store?  iiD^ST~£ueI)~condltloiu  ek  Hill  pre- 
vcac  relafcstatlea. 

*.  mWCOES    Ctunslfere  li»dlc*> 

4.1.  furpoget  of_  the  ?roce«« 

The   purpofies  of   irradiating  meagocs  art: 

(b)  to  control   insect   lafesteclon 

(b)  to  iDprove  keeping  qu&llt;  hf  deltjrlnc  rlpcniiig 

(c)  to  tednce  Blcroblsl  loed  by  eeablalng  Irrtdlatlea 
end  beat  treat^tat. 

4.2>-  Specific  Beqalte»ept« 

*' a^JSi  £«••£.    up  CO  I'kCy 

5.  OinOKS   (Allltta  cepa) 

3.1.  Pnrpoye  of  the  Proceii 

The  pnrpoae   of   Irradlatlos   ealoas    Is    to    Inhibit    sproutias 

during  steraga* 

5.2*.  Specific  BequtretBt 

^^^£.  ^ifi.  **p '"  ^'^^  ^^ 

6.  PitfATA  (Carlca  papeya  U) 

6.1.  Pritpoae  of, the  Procapa 

The    purpesa    of    irradiating"'  papaja    la    to    eeatrol    insect 

Infaatatloa  and  to  lapreva  its  Itaepla^  quality   by  dalaylag 

ripening. 
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6.2.  Specific   Requlrenwnts 

6.2.1.  i^' Jl^ ■?£  i^X^i.    "P   -*'  ^  ^^ 

6.2.2.  Soorca     of    J«il*tion:       Th«     aourc*     of     rcdlftCloo 
should  be  such  ■•  wllT  provTd?  sdequatt  psaetratloa. 

7 .  FOTATOZS   ( Salatiua  tubarorua  L.  ) 

7.1.  PuTpOKg  af   the  Proc*«» 

The  purposs  of  Irraaiscing   pocateas  la  to  Inhibit   apreutlns 
during  sceraga. 

7.2.  Spaclflc  BaqutrtaaBt 


8.1.  Purpoaa  of  th«  Proceai 

Tha  purpoaa  of   iriadiatlat  pulaas  1»  to  control    Inaact    in- 
fastaclon  in  atoraga. 

8.2.  Speetflc  Raq-jtraaant 
jtwera j£  ^oj^e^    up  to  1  kCy 

9.  MCS  (Oryza  apacias) 

.9.1.  purpoae  of  tha  Proeaaa 

Th*   puxpoaa    of    Irradiatlos    rica    la    to    control    Inaact    In- 
.festatlon  In  storaga. 

9.2.  Specific  Requlreaenta 

■  9.2.1.     ^*?Sf±^£!^j.  "P  **  1  w:y 

9.2.2.   J^^^C.^'L-"!.  £*^'ll*£.^^**£'   KiCa,  vhatbar  pra— 
packagad  "or  handlad  in  ^ulk,  should  bt  stored  as  far  as  . 
poBslbla,  oadax  such  conditions  as  vlll  pravaot  rsi»- 
fastatien. 
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10.  SnCSS  AHD  COHDHeWTS.   DEBTOHATni  OHIOMS,   OHIOW 
POWDER 

10<1.  Purposes  of   the  Proce«» 

Th«   purposes    of    irradiating    spices,     condlnents,    dehjrdrxtcd 

onle&a  and  oslon  povder  are: 

(«)  to  control   Insect   Infestation 

(b)  to   reduce  microbial  load 

(c)  Co  rtdoes  cba  Dimbcr  of  psthet«nle  aleroorsaataas. 

10.2.         Spaclfic  Sequlremant 
AvM:aj|£-dei«ej_    tor  (a}  up  to  1  kCy 
~     ~     ~""    for  Cb)  *iid  (e)  op  to  10  kOy, 

11.  STRAHERfg   (Fragarta  species) 

11.1.  Purpose  of   the   Process 

The  purpose  o±  lrraaiatir.£  iresh  strawberries  !•  to  prolong  . 
the  strrage  life  b^  partUl  ellalaetlon  of  spoUaf* 
erganlnw. 

11.2.  Specific  Re^Mlreaent 
A»er age  doae^    op  to  3  liCjr 

12.  TELEOST  PISH  ATO  FISH  PR0DPCT5 

12.1 •  Purposes  of   the  Process 

The   purposes   of    Irradiating    tclaost    fish   aad    fish    products 

(a)  to  control  Insect  Infestation  of  dried  f Isb  daring 
storage  and  sarketlng 

(b)  to  reduce  nlcreblal  load  of  the  packaged  or  nn- 
pedceged  fish  and  fish  products 

(s)  to   reduce   the   awsber   of    certain    pathogenic   alcro- 

'oTgaalaBs  la  packaged  or  aapackaged  fish  and  fteh  products. 

12.2*         Specific  Require— nts 

12*2.1^     Avsraga  dOMi     for  (a)  op  to  1  kOy 

"  for  (b)  and  (c>  vf  to  2.2  fcCy 
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12  •2. 2.  J^PS^^^—  ^Syl^SySP^L'  During  Irrtdikdoa  and 
*tor«ge  th^flsh~cad  flstT  produce*  referred  to  la  (b)  and 
(c)  vhould  be  Itept  At   the  teaperaturc  of  aeltlng  le«* 

13.  WHE/iT  AHD  CROOTP  WHEAT  PRODUCTS   (TTlElcua  »p«eiM) 

13.1.  .       PurpoBB  of  the  Procg»« 

The   purpose    of   IrrBdiaclng  wheat    and    fround  vhcat    produces 

is  to  control  Insect  infaaeatloa  In  the  stored  product. 


13.2.  Specific  Requlreiaents 

13.2.1.     Ay «■■.!£  i^se^    up  to  1  kCy 


13.2.3>  ^'^°3.i^"_°f  Salttfesatloa:  T^css  products,  whe- 
ther pr«pacKage3~or  Kanille?  Tn~Eurk,  should  be  scored  as 
far  as  possible  under  such  conditions  as  will  pcovcnc  reln- 
festation. 
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piinijr>  it-[>on-if>ilii>  tut  inicrnaimn^l  heilih  mjntd  and  public  hcalih   Thioufh  ihn 
counric-  eichanfc  tht'ir  Lnoikled^c  and  e\perienct  uilh  the  iim  ol  mjl,>nf  p^>\s1Mc 


hfBsiNf  hvjith  •■ct>irei,  ihr  prt%cniion  and  conitol  of  & 
enMTnnmcnial  cnndiiiont.  ihe  dcvelopmcni  of  healih  manpixvci.  ihe  coordiniiion  ii 
detclxpmcnl  of  hiomedical  and  health  -.cr^ices  research,  and  the  planning  ind  ii 
plimeniaiiiin  ol  health  progfammti 

dinlupinj:  \vMcnw  o(  pTimjr>  hcalih  care  ihai  reach  the  »hole  populaiion  ol  Memti 
(.'uniric.  piomoiing  the  health  o(  moihei!-  and  childien.  comhaiing  malnuirilin 
iMnlii>ninf    malaria    and    othei    communicahle    dit'a>e».  including   tuberculMil   IT 


prcAidinjvafe*aiersijpphei.  andl 


If  ..'.J  d'-LTH.^dlinf  health  stalKTical  intor 
.1  WHO  s  «.'rk  IS  presenicd  in  the  Organ 


The  WHO  Tfchmial  Rrpi.ri  ir'ir\  maLei  Bwilahle  Ihe  rindings  of  vanout  inicina- 
iinnal  gri'iips  cif  cipcrts  that  ptniide  WHO  with  Iht  latcsi  «ci«niiric  and  technical 
ad'icc  crn  a  hrnad  range  of  mediial  and  pubhc  health  iuhfecii.  Members  ol  such 
etpcn  grnupv  '■crte  vilhoul  remuneralinn  m  their  personal  capacities  rather  than  x\ 
lepiCNentalites  of  governmenis  or  othci  bodies.  An  annual  i^ubscnplion  lo  this  senes. 
compming  15  lo  lOsuch  lepom,  cost*  S«.  (r.  KO -. 

Sl.mmarle^  of  ihe«  rtporti  and  of  all  other  WHO  publications  are  included 
rcgularK   in  the   WHO  Chion^clt.   a  mimthK   re>ie«   of  Ihe  Organiiaiioni  aciiviiiti. 
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WHOLESOMENESS  OF  IRRADIATED 
FOOD 

Report  of  a  Joiat  FAO/IAEA/WHO  Expert  CoH^ttcc 

A  Joini  FAO/IAEAAVHO  Expen  Committee  on  the  Wholesomc- 
ness  of  Irradiated  Food  met  in  Geneva  from  27  October  to  3  Novem- 
her  19K0.  The  meeiing  was  opened  by  Di  T.  Fulop,  Director  of  the 
Division  of  Health  Manpower  Development,  on  behalf  of  the  Direc- 
tors-General of  the  Food  and  Agriculture  Organization  of  the  United 
Nations,  ihe  Intematbnal  Atomic  Energy  Agency,  and  the  Wortd 
Health  Organization.  He  mentioned  that,  as  a  result  of  recommenda- 
tions from  previous  Joint  Expert  Committees  and  of  the  conclusions 
of  other  technical  or  legal  expen  consuliaiions  organized  by  these 
agencies,  the  FAO/WHO  Codex  Alimenlarius  Commission  had 
adopted  a  general  standard  for  irradiated  foods  as  well  as  a  code  of 
practice  relating  to  food  irradiation  facilities.  Once  the  recommended 
general  standard  is  accepted  by  Govemmenis.  foods  evaluated  by  the 
Expert  Committees  would  be  permitted  to  be  irradiated.  These  would 
include  chickens,  papaya,  potatoes,  strawberries,  wheat  and  ground 
wheat  products,  cod  and  redfish.  onions,  rice,  mangoes,  dates,  cocoa 
beans,  spices,  and  pulses.  A  number  of  these  products  are  of  special 
interest  to  developing  countries. 

1.  INTRODUCTION 


The  world's  food  requirements  continue  to  grow,  but  in  an  environ- 
ment of  scarce  resources  and  of  limitations  on  methods  of  food  produc- 
tion. In  addition,  the  problems  of  food  storage  and  processing  make 
it  necessary  to  search  for  effective  alternative  methods  of  food  preser- 
vation, particularly  where  existing  methods  are  costly  because  of  the 
energy  requirements  and  may  be  difficult  to  provide  in  some  areas. 
Accordingly,  ii  is  reasonable  to  consider  Ihe  use  of  ionizing  radiation 
for  food  storage  and  preservation  as  one  alternative,  provided  that  it 
does  not  adversely  affect  the  wholesomencss  of  food. 

The  need  to  consider  ihe  wholesomencss  of  food  processed  by 
irradiation  was  emphasized  at  an  iniernalional  level  at  a  meeting 
sponsored  by  FAO.  IAEA  and  WHO  in  Brussels  in  1961  (/),  The 
studies  required  to  ascertain  the  wholesomencss  of  irradiated  food 
were  discussed  by  a  Joint  FAO/IAEA/WHO  Expert  Committee  on 
Irradiated  Food  in  Rome  in  1464  (.2).  Taking  a<  a  premise  that  the 
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irradiaiion  of  food  resulted  in  ihe  produi:iion  of  radiolylic  products 
in  the  food,  the  Commiiiee  adopted  the  view  that  these  pioduas  re- 
presented additions  lo  the  food.  It  iheiefore  concluded  that  the  es- 
tablishment of  the  safely  of  irradiated  foods  should  folio*  procedures 
similar  to  those  generally  used  for  evaluating  the  safely  of  food  addi- 
tives and  should  be  pursued  on  a  food-by-food  basis. 

A  subsequent  Joint  Expert  Committee,  which  mei  in  1969  {3). 
had  available  for  consideration  the  results  of  a  number  of  toxicologi- 
cal  studies  carried  out  on  three  specific  foods  on  the  basis  of  the  re- 
commended procedures.  It  reviewed  the  comparative  dala  on  several 
varieties  within  a  major  ctop,  and  accepted  exirapolalion  of  data  from 
a  major  variety  to  all  varieties  of  that  crop.  The  Committee  recom- 
mended temporary  acceptance  of  irradiated  wheat  and  potatoes  as 
wholesi'me,  and  specified  further  studies  on  onions.  The  next  Joint 
Expert  Committee,  convened  in  1976  (4).  reviewed  a  large  number 
of  animal  studies  on  various  irradiated  foods.  Unconditional  or  pro- 
visional acceptances  vvere  recommended  (or  most  o(  them.  The  Com- 
miiiee also  reviewed  the  results  of  radiation  chemistry  studies  on  the 
major  components  of  fimil;  it  noied  ihai  mam  of  the  rudiolytic  pro- 
ducts idLnlificd  were  pie>.Lnt  in  f-H'd  Ire^ilt'ii  b>  heat  und  other  pro- 
.t->.--  ^nd  u.n-i.l.r.d  ih.n  ti.e  lv,:l;h  1;.i  ..d  fj..m  the  .,.n.-.nlralions 
foLrid  vsa:,  prnh;.blj  lU'^li-ihle.  Ii  ih^-itfvrc  tnniuiiiged  furllior  studies 
on  the  chtmical  changes  in  food  components  associated  with  irradia- 

A  large  number  of  data  on  irradiated  foods  and  food  components 
have  since  been  generated.  The  preseni  Committee  v^as  convened  to 
evaluate  the  wholesomeness  of  the  irradiated  foods  for  which  data 
were  available.  Ii  was  also  asked  to  review  ihe  acceptability  of  irradi- 
ated food  in  general,  in  the  light  of  all  the  loxicological  data  and  the 
daia  from  radiation  chemistry  studies,  and  lo  make  suggestions  for 
further  studies  w  here  desirable. 


2.  GENERAL  CONSIDERATIONS 

2.1.  Princi)ries 

The  principles  and  guidelines  set  out  in  ihe  reports  of  the  1964, 
1969.  and  1976  Joint  FAO/IAEAAVHO  Expert  Committees  formed 
the  basis  for  the  present  Committee's  approach  to  its  consideration 
of  the  w'holesomeness  of  irradiated  food. 
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2.2.  Reasons  for  the  use  of  food  irradiation 

The  Commillee  was  aware  thai  irradiation  of  food  may  be  used  to 
achieve  a  variety  of  desirable  objectives  including  the  following,  wliidi 
are  classified  according  to  the  average  radiation  dose  required  to 
achieve  the  objectives  in  question: 

Low-dose  appUcalions  (up  lo  about  I  kGy) 

Inhibition  of  sprouting 

Insect  disinfestation 

Delay  ot  ripening 
Medium-dose  applications  (about  l-MI  kGy) 

Reduction  ol  microbial  load 

Reduction  in  the  number  of  non-sporing  pathogenic  mkroor- 

ganisms 

Improvement  in  technological  properties  of  food 

High-dose  applications  (about  10-50  kGy) 
Sterilization  for  commercial  purposes 
Elimination  of  viruses 
The  sections  that  follow  (3-7)  summarize  the  evidence  which 
enabled  the  Committee  to  assess  the  effect  of  the  irradiation  process 
on  the  wholesomeness  of  food  and  to  arrive  at  conclusions  on  the 
acceptability  of  irradiated  foods. 

3.  TECHNICAL  ASPECTS 


3.1  RaiBalion  sources 

The  Committee  stressed  the  importance  of  using  appropriate  radia- 
tion sources.  From  the  point  of  view  of  safety,  the  energy  level  of  the 
radiation  applied  to  food  is  the  most  important  characteristic  that  has 
to  be  regulated  in  order  to  prevent  the  possible  formation  of  induced 
radioaaivity  in  the  irradiated  material.  In  practice,  this  is  only  of 
trnportacKC  when  considering  machine  sources,  since  the  most  com- 
monly used  isotopic  sources  (^Co  and  "^Cs)  emit  radiation  of  a 
maximum  energy  (£  1.33  MeV)  which  is  lower  than  (hat  causing 
induced  radioactivity.  The  Committee  examined  a  lecent  unpublished 
report  (5)  showing  that,  with  machine  sources,  induced  activity  is 
negligible  and  very  shortlived  below  an  energy  level  as  high  as  16 
MeV.  In  this  respect  (he  Committee  reconsidered  and  endorsed  a 
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1  ihe  report  of  a  Joini  FAO'lAEA  Advisor)'  Group  on 
Inlemalional  Acceptance  of  Irradiated  Foods  t^))  that  the  radiation 
permitted  for  food  irradiation  should  have  a  maxiinum  energy'  level 
of  (a)  10  MeV  for  eleeirons  and  (b)  5  Me\'  for  gamma  rays  and 
X-rays.  On  the  basis  of  Ihal  sialemeni  and  Ihe  report  of  the  Expert 
Committee  thai  met  in  1964,  which  mdicaied  X-ra>^  as  a  suitable 
lypw  of  radiation,  Ihe  preseni  Committee  decided  lo  recommend  the 
inclusion  of  X-ray  sources  in  ihe  list  of  acceplable  radiation  sources, 

3.2  Absorbed  dose 

The  ptesent  Committee  reiterated  the  view  of  ihe  E>perl  Commit- 
tee of  1976  (4)  that,  as  a  matter  of  principle,  ihe  applied  dose  of  ioniz- 
ing radiation  should  not  be  higher  or  lower  ihan  is  needed  to  achieve 
Ihe  desired  effect.  Finding  and  applying  the  appropriate  dose  level  is 
Ihe  key  lo  Ihe  lechnologically  and  economicall;  proper  application  of 
the  irradiation  process  to  food. 

It  was  stressed  that  Ihe  application  of  the  correct  dose  would  be 
taken  care  of.  wherever  there  was  good  irradiation  practice.  It  was 
recognized  Ihal  adiicc  on  the  doses  necessary'  for  Ihe  treatment  of 
specific  food  items  and  the  procedures  Involved  would  assist  those 
concerned.  Such  ad\ice  could  be  included  in  a  code  of  technological 

The  CommiiR-e  noted  that  no  new  method  for  ihe  determination 
of  itbsorbed  dc-c  in  the  food  ii-.elf,  or  indeed  for  the  idtniificalion  of 
iii;Kli:Ltod  food.  h::d  Iv^ome  ;<>:.ir.Me  -in^e  1976.  Il  ihcrefore  upheld 
the  view  of  the  Fxptii  Coi.,i;.iikc  il.a  ;;ia  jn  1^76  (■!)  ;^,it  iffccii^e 
dose  control  can  only  be  exercised  in  the  iir;idi;iiion  pbnt.  Fhe  opera- 
lion  of  irradiation  facilities  should  be  subject  to  supervision  by  the 
appropriate  national  authoriiies  in  order  to  ensure  thai  proper  dose 
control  is  exercised.  Jn  this  tespeci  it  was  noied  thai  assisianee  in  the 
calibration  of  dose  conirot  is  offered  by  Ihe  IAEA  through  its  pro- 
gramme on  High-  and  Low-Dose  standardizalion  and  inter -compari- 
son for  industrial  radiation  processing. 

As  regards  setting  an  overall  average  dose*  for  the  process  of 
irradiation,  it  was  considered  that,  contrary  lo  Ihe  opinion  expressed 
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by  the  Enpen  Comminee  that  met  in  1976  (4).  it  is  |»w»ica]  (for 
reasons  such  as  the  technical  design  of  the  irracltation  facility}  to 
stipulate  an  average  value  rather  than  to  require  that  no  part  of  the 
food  shall  receive  less  than  a  minimum,  or  more  than  a  maximum, 
dose.  Taking  into  account  the  ratio  of  maximum  to  minimum  dose 
absorbed  by  the  product  (i.e..  the  "dose  uniformity  ratio")  in  jnlM 
and  currently  used  commercial  facilities,  the  overall  average  dose 
may  result  in  a  small  fraction  of  the  food  receiving  a  maximum  ab- 
sortied  dose  up  to  50%  higher. 

3.3  Processing  conditions  for  imMfiation 

It  is  expected  thai,  with  wider  apfriication  of  food  irradiation,  pro- 
cessing conditions  will  be  designed  to  meet  ^cific  techitologica]  re- 
quirements. Plani  design  should  attempt  to  minimize  the  dose  uni- 
formity ratio  to  ensure  appropriate  dose  rates  and,  where  necessary, 
to  permit  temperature  control  during  irradiation  (e.g.,  for  the  treat- 
ment of  frozen  foods)  and  also  control  of  the  atmosphere.  It  is  also 
necessary  to  minimize  mechanical  damage  to  the  product  during  trans- 
portation, irradiation,  and  storage,  as  well  as  to  ensure  the  maximum 
efficiency  in  the  use  of  the  irradiator.  Where  the  food  to  be  irradiated 
is  subject  to  special  standards  for  hygiene  or  temperature  control,  the 
faciliiy  must  permit  compliance  with  these  standards. 

3.4.  Psckaging  of  imdialed  food 

The  packaging  method  and  the  packaging  material  used  must  be 
safe  aitd  appropriate  to  the  food  to  be  irradiated.  Irradiation  must  irat 
adversely  affect  the  functional  properties  of  the  material  chosen,  nor 
must  it  render  the  material  unsafe  as  determined  by  appropriate  (est 
iTKlhods  of  the  kind  applied  to  the  unirradiated  material. 

3.5  Repeated  irradial ion 

While  adhering  lo  the  view  that  irradiation  of  food  should  normally 
be  carried  out  once  only  in  each  case,  the  Committee  agreed  that  in 
certain  circumstances  repealed  irradtalion  might  be  justified.  This  is 
a  departure  from  the  statement  in  the  report  of  the  Expert  Committee 
that  met  in  1976  that  any  repetition  of  irradiation  is  to  be  avoided. 
In  deciding  upon  this  change,  the  present  Committee  took  account  of 
the  following  findings:  (a)  the  concentration  of  radiolytic  products  is 

II 


,y  Google 


a  lineai  funciion  of  dose;  {b)  (here  is  a  considerable  and  rapid  reduc- 
tion in  the  conceniraiion  of  some  of  these  radiolytic  products  follow- 
ing irradiation;  and  (c)  an  overall  average  dose  based  on  loxicological 
and  other  considerations  could  now  be  established  (see  seaitMi  10). 
Consequently,  a  repciiiion  of  irradiation  within  this  overall  average 
dose  would  not  be  harmful,  provided  that  no  significant  impairment 
of  nutritional  or  technological  properties  occurred.  The  Commiitee 
agreed  thai,  at  the  present  stage  of  knowledge,  the  acceptability  of 
repeated  irradiation  should  be  limited  lo  the  case  of  food  commodities 
of  lo«  moisture  content,  in  which  reinfesiation  by  insects  could  not 
be  effectively  prevented  under  practical  conditions  of  storage  and 
transport. 

Two  other  Ijpes  of  repetition  of  the  irradiation  process  were  also 
considered  acceptable:  (o)  when  the  food  to  be  irradiated  is  a  proces- 
sed form  of  food  that  has  already  undergone  low-dose  treatment  (for 
example,  dried  onion  prepared  from  onions  treated  to  inhibit  sprout- 
ing); (b)  when  it  includes  irradiated  minor  ingredients  (for  example, 
meal  products  or  dehydrated  soup  containing  irradiated  spices).  In 
both  cases,  it  was  considered  that  the  additional  amounts  of  radiolytic 
compounds  formed  in  the  final  products  would  be  insignificant. 

By  analogy  with  lyndallizaiion,  fractionated  irradiation  (i.e..  when 
the  full  dose  has  to  be  applied  in  two  or  more  instalments)  should  not 
be  considered  as  repeated  inadiaiion. 

3.6  Technological  efficacy 

The  Committee  stressed  that,  like  other  food  processing  techniques. 
food  irradiation  is  justified  only  if  it  serves  a  useful  purpose.  Results 
of  studies  on  the  efficacy  of  the  irradiation  of  the  food  items  specifi- 
cally examined  by  the  present  Commiiiee  clearly  showed  that  the 
applications  in  question  are  technologically  justified  and  effective. 

'.^.7   Rt'i4ijiri.ini:rits  of  quality  asi^urance  and  labelling 

The  lise  of  soi-nd  r;iw  ir.a'.t-'ri.ils  and  prop<;r  handling  and  pmct's- 
sing  techniques,  as  well  as  strict  maintenance  of  the  wholesome ness 
and  Other  desirable  qualities  of  foods  arc  a  necessity  when  irradiation 
or  any  other  form  of  processing  is  applied.  Furthermore,  users  and 
consumers  are  entitled  to  expect  that  the  quality  and  safety  of  food  is 
not  adversely  changed  either  by  irradiation  or  by  other  currently 
accepied  forms  of  iteaiment. 
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The  Committee  understood  thai  irradiated  foods  would  be  subject 
to  regulations  covering  foods  generally,  and  to  any  specific  food 
standards  relating  to  individual  foods.  It  was  therefore  not  thought 
necessary  on  scientific  grounds  lo  envisage  special  requirements  for 
the  quality,  whole  some  ness.  and  labelling  of  irradiated  foods. 


4.  ASPECTS  OF  RADIATION  CHEMISTRY 


I  Chemicat  m 


Treatment  of  foods  with  electrons  (of  energies  up  to  10  MeV)  or 
gamma-rays  and  X-rays  (of  energies  up  to  5  MeV)  does  not  produce 
radioactivity  in  the  foods  so  treated.  The  need  for  toxicological  eval- 
uation of  irradiated  foodstuffs  stems  from  the  fact  thai  the  apphcation 
of  radiation  energy  results  in  chemical  changes.  The  nature  of  the 
radiation-induced  compounds  depends  primarily  on  the  chemical  com- 
position of  the  food.  The  concentration  of  radiation -induced  com- 
pounds generally  increases  with  increasing  radiation  dose,  but  can  be 
modified  by  factors  during  irradiation  such  as  temperature,  presence 
or  absence  of  air.  and  the  water  content  of  the  sample.  The  energy 
taken  up  by  the  irradiated  food  is  much  less  than  that  taken  up  by 
healed  foods.  It  is  therefore  not  surprising  that  chemical  changes 
caused  by  irradiation  arc  quantitatively  much  smaller  than  those  caus- 
ed by  healing.  For  instance,  an  absorbed  dose  of  lOkGy  (I  Mrad) 
corresponds  to  a  temperature  rise  of  only  2.4  "C  in  a  food  having  the 
heal  capacity  of  water  (4.184  ]/°C.  1  cal,h/''C).  This  is  about  3%  of 
the  energy  needed  for  raising  the  temperaiure  of  water  from  about 
20°CtoH»0X. 

The  Expert  Committee  that  met  in  1976  concluded  that  the  radio- 
lytic  products  delected  in  the  wide  range  of  foods  and  individual  food 
constituents  that  had  been  studied  did  not  appear  lo  pose  any  toxico- 
logical hazards  in  the  concentrations  at  which  they  were  delected. 
That  Committee  also  accepted  ihal.  for  doses  below  10  kGy  (1  Mrad), 
dala  may  be  extrapolated  from  one  member  of  a  food  class  to  related 
members  (p.  1(1  in  that  Committee's  report  (4))  and,  furthermore, 
that  if  certain  studies  in  radiation  chemistry  and  toxicology  were 
continued,  a  purely  chemical  approach  to  the  wholesomeness  evalua- 
tion of  irradiated  food  may  prove  to  be  possible  (p.  11  in  the  re- 
port (4)). 
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4.2  Receni  studies 

The  above  proposals  stimulated  a  great  deal  of  ctiemica.  research 
on  irradiated  foods  and  on  model  systems,  which  has  confirmed  the 
earlier  assumptions  and  enabled  more  radiolytic  produas  to  be  iden- 
tified and  quantitatively  determined.  Thus,  the  mechanisms  of  radi- 
ation chemical  reactions  in  carbohydrates,  lipids  and  proteins  are  now 
known  in  greater  detail. 

A  study  of  the  radiolytic  products  in  beef,  pork,  ham  and  chicken 
has  shown  that  formation  of  volatile  hydrocarbons  depends  on  the  fal 
content  of  the  meal,  regardless  of  origin.  The  electron  spin  resonance 
spectra  from  the  four  types  of  meat  irradiated  at  -40  °C  were  identi- 
cal, indicating  the  production  of  common  free  radical  inicrmediaies 
(1.  A.  Taub  &  C,  MerrJtl,  unpublished  observations). 

Another  study  showed  radiolytic  products  from  various  starches 
(derived  from  maize,  amyjomaize.  waxy  maize,  wheal,  manioc,  pota- 
toes, rice,  and  beans)  to  be  qualitatively  identical.  Smalt  quaniiiaiive 
differences  were  reiaied  to  known  properties  of  these  starches,  such 
as  the  ratio  of  amylose  to  amylopcciin.  These  results  were  confiriped 
by  elearon  spin  resonance  which  showed  that  the  nature  of  the  radical 
inlermediates  is  the  same  in  all  the  irradiated  starches  (J.  Raff)  &  L. 
Saint-Libe,  unpublished  observations). 

A  study  of  radiation -induced  changes  in  a  fruit  model  has  shown 
that  the  extent  to  which  these  changes  take  place  is  in  accord  n-ith 
well  established  kinetic  laws.  These  changes  may  be  calculated  using 
digital  computer  methods  to  solve  the  differential  equations  which 
describe  Ihe  reaction  probabilities.  Chemical  analysis  con^rmed  the 
prediction  that  the  radiolytic  products  present  in  greatest  yield  in  the 
irradiated  fruit  were  derived  from  ihe  major  constituents  of  the  fruit, 
i.e.,  from  sugars.  Yields  of  products  derived  from  minor  constituents 
such  as  protein,  malic  acid,  phenolics.  and  nicotinamide  were  much 
lower  (R.  A.  Basson  and  co-wotkers,  unpublished  observations). 

The  products  of  radiolysis  in  beef  (irradiated  with  an  average  dose 
of  56kGy  (S.fiMrad)  ai -ICC  ±  10°C)  have  been  studied  in  detail 
Over  100  volatile  compounds  ha\e  been  identified  at  concentrations 
v:.rvinc  from  1  to  700„c'ke.  wiih  a  Inial  yield  of  9  me/ke.  Mom  oi 
Ihe  >.omp.uii'.!s  mc  kiioan  lo  ,>.i'iir  h^o  in  unirri-diaicd  t'-cds.  The 
Com  mill  I'e  niicd  that  this  subject  had  been  reviewed  recently  (7.  S) 
and  agreed  ihai  ihere  were  no  grounds  for  suspecting  these  products 
of  being  a  hazard  to  the  consumer. 


,y  Google 


4.3 

Since  similar  radiolytic  reactions  occur  with  the  si 
of  differeni  foods  (protein,  fat,  carbohydrates,  water,  etc.),  ( 
radiolytic  products  are  fonned  in  roughly  predictable  yields  w4ien 
these  foods  are  irradiated.  Although  only  approximate  predictions  of 
product  yields  are  possible  ai  present,  these  are  sufSciently  accurate 
to  enable  eslimales  to  be  made  of  the  upper  limits  of  yields.  Thus 
there  is  now  considerable  addiiional  evidence  to  suj^mrt  the  view  that 
information  obtained  from  toxicity  tests  on  one  iiradiaied  food  can 
be  extrapolated  to  other  foods  ol  simitar  chemical  composition,  or  to 
other  processing  conditions  for  the  same  food. 


5.  NUTRITIONAL  ASPECTS 

None  of  the  evidence  published  since  1976  necessitates  a  change 
in  the  advice  on  the  nutritional  aspeas  of  irradiated  food  given  by 
the  Joint  Expert  Committee  that  met  in  that  year  {4).  The  salient 
points  are  as  follows: 

Evidence  trom  most  studies  suggests  that  in  the  low-dose  range 
(up  to  1  kGy)  used  for  the  irradiation  of  food,  nutrient  losses  are 
insignificant.  In  the  medium-dose  range  (l-lOkGy),  losses  of  sotne 
vitamins  may  occur,  if  air  is  not  excluded  during  irradiation  and  stor- 
age. In  the  high-dose  range  (10-50  kGy).  the  technology  used  to 
avoid  effects  on  organoleptic  quality  (i.e..  irradiation  at  temperatures 
below  A'eezing  and  in  the  absence  of  air)  also  partially  protects  nutri- 
ents, so  that  losses  may  actually  be  lower  than  in  the  medium-dose 
range  if  such  precautions  have  not  been  taken. 

Confliaing  results  have  been  reported  concerning  the  effect  of 
radiation  on  vitamin  C  levels  in  foods.  Some  authors  have  determined 
only  ascorbic  acid,  without  taking  into  consideration  that  radiation 
converts  some  of  this  acid  to  dehydro -ascorbic  acid,  which  is  also 
biologically  active.  In  future  studies,  both  ascorbic  and  dehydro -ascor- 
bic acid  should  therefore  be  determined. 

The  extent  of  losses  of  nutrients  due  to  the  irradiation  of  foods 
depends  on  many  factors,  such  as  the  composition  of  the  food,  the 
radiation  dose,  the  temperature,  and  the  presence  or  absence  of  air 
during  irradiation  and  storage. 

Whether  or  not  the  loss  of  a  nutrient  in  an  irradiated  food  is  of 
importance  depends  on  circumstances,  such  as  the  contribution  that 
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ihls  food  makes  lo  the  loial  diet.  For  instance,  a  panial  loss  of  thi- 
amine in  Tish  would  be  of  concern  if  thai  was  the  key  source  of  thi- 
amine to  a  particular  population.  Other  relevant  factors  include  the 
nutritional  status  and  requirements  of  the  population  for  which  that 
food  is  intended.  Some  other  areas  of  uncertainty  (i.e.,  folic  acid 
losses)  require  further  investigation. 

In  1976  the  Joint  Expert  Committee  suggested  that  the  reduction 
of  nutritional  value  produced  by  irradiation  alone  should  be  compared 
with  that  produced  by  other  processes  and  during  storage,  ahd  by 
combinations  of  irradiation  with  other  processes  (4).  A  considerable 
body  of  evidence  is  now  available  in  (his  regard  and  the  results  give 
no  cause  for  particular  concern. 


6.  MICROBIOLOGICAL  ASPECTS 

The  microbiological  safety  achieved  by  the  food  irradiation  process 
is  fully  comparable  with  that  of  other  currently  accepted  food  treat- 
ments. No  findings  have  been  published  during  the  past  four  years 
which  would  necessitate  a  reconsideration  of  the  views  expressed  by 
the  Joint  Expert  Committee  in  1976  (4)  regarding  the  microbiological 
implications  of  inadiation  of  food.  The  results  of  theoretical  and 
practical  work  carried  out  since  1 976  have  not  revealed  any  new 
microbiological  problems  besides  those  already  reviewed. 

The  results  of  both  field  and  "inoculated  pack"  studies  have 
shown  that  the  microbiological  safety  evaluation  of  a  specific  irradi- 
ated food  can  be  based  only  on  studies  that  have  specifically  been 
designed  to  reflect  all  the  circumstances  encountered  in  commercial 
irradiation.  Funhermore.  il  is  important  that  the  hygienic  aspects  of 
each  individual  commodity  should  be  examined  separately  and  that 
the  post -irradiation  storage  conditions  should  be  carefully  and  ade- 
quately designed  to  control  microbial  growth. 

6. 1  Variations  in  radiation  resistance 


The  lirtiur^l  riidiaiiim  resisiance  of  microorganisms  and  the  conse- 
quences of  ihcir  possible  survival  after  irradiation  have  been  re- 
investigated with  regard  JO  some  highly  radiation -resist  ant  micro- 
organisms. No  new  health  hazards  arising  from  these  organisms  have 
been  identified. 
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Additional  experience  ha^  also  been  gained  in  the  application  of 
polentially  useful  and  technologically  acceptable  combined  treatmenis. 
For  example,  it  has  been  demoiKirated  that  the  use  of  irradiation,  in 
conjunciion  with  heal  and/or  sah  treatment,  achieves  a  more  efficient 
reduction  in  the  number  of  organisms,  especially  the  highly  radiation- 
re  si  st  a  ni  organisms. 

6.2  RadiMion-indMced  genetic  vtuialions 

Since  1976  there  have  been  no  reports  to  justify  the  concern, 
expressed  before  that  time,  about  the  development  of  irradiation- 
induced  mutations  under  good  operating  conditions.  As  already  stated 
in  1976  (4).  the  risk  of  inducing  greater  radiation  resistance  has  only 
been  shown  under  laboratory  conditions. 

Changes  of  taxonomically  lelevani  characteristics,  due  to  mutation, 
have  not  been  observed  under  practical  conditions  of  food  irradiatim 
and  thus  do  not  pose  specific  problems.  Methods  for  (he  isolation  and 
enumeration  of  damaged  cells  from  heated  or  dried  foods  may  be 
used  for  these  purposes  in  the  examination  of  irradiated  food,  but 
their  applicability  should  be  tested  In  each  case. 

No  evidence  has  been  reported  of  enhanced  irradiation -induced 
pathogenicity  of  foodbome  microorganisms,  or  of  increased  toxin 
formation,  or  induction  of  antibiotic  resistance  in  irradiated  bacteria. 
Accordingly,  the  Committee  continues  to  hold  the  opinion  expressed 
in  1976  that  irradiation  of  food  does  not  increase  the  pathogenicity 
of  bacteria,  yeasts  and  viruses. 

Because  of  the  intrinsic  genetic  variability  of  moulds,  experimental 
results  should  be  interpreted  with  caution.  Laboratory  experiments, 
carried  out  under  conditions  which  differed  greatly  from  those  oc- 
curring in  practice,  have  shown  that  mycotoxin  produaion  by  moulds 
derived  from  irradiated  spores  may  vary  (in  either  direction)  in  com- 
parison with  the  parent  non -irradiated  strain.  Other  laboratory  ex- 
periments have  shown  increased-  mycotoxin  production  only  if  heavy 
inocuta  are  incubated  in  irradiated,  autoclaved  moistened  foods. 
These  observations  have  no  relevance  to  food  irradiation  under  pre- 
sent conditions  of  practice,  in  which  increased  formation  of  myco- 
toxins  has  not  been  found  (see  section  8.3). 

6.3  MicTobiok^kalahuoffoodlmdiatiM 

It  has  been  demonstrated  that  irradiation  can  reduce  the  microbial 
load  of  a  food,  (hereby  increasing  the  useful  life  of  a  perishable  food 
product.  The  efficacy  of  irradiation  of  spices  for  reducing  microbial 
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load  is  well  documented  and  this  process  may  he  a  useful  alternative 
to  fumigation  treatment.  Laboratory  animal  diets  have  been  irradiated 
successfully  for  a  number  of  years  on  a  large  scale  to  render  them 
commercially  sterile.  SalmontUa  occurs  in  livestock  and  is  derived 
from  feed  and  other  sources.  Since  the  incidence  of  such  Salmonella 
can  be  reduced  by  irradiation  of  the  feed,  this  process  may  afford  a 
means  of  controlling  Salmonella  in  poultry  and  some  egg  products 
and  of  dealing  with  this  common  public  health  problem  in  many  parts 
of  the  world.  The  on-shore  irradiation  of  fish  and  seafood  has  received 
much  attention  because,  among  olher  reasons.  Vibrio  parahaemolyticus 
is  one  of  the  most  important  foodbome  disease  agents  in  warmer 
climates. 

In  all,  properly  designed  irradiation  processes  have  been  shown  to 
be  capable  of  achieving  their  intended  microbiological  objectives 
(e.g.,  commercial  sterilization,  destruction  of  pathogens).  Problems 
of  a  microbiological  nature  that  had  before  been  thought  might  exist 
have  not  materialized.  Nevertheless,  in  the  case  of  irradiation,  as  in 
any  other  method  of  food  processing,  the  gains  in  microbiological 
quality  must  be  safeguarded  by  proper  care  of  the  product  after  pro- 
cessing. 


7.  TOXICOLOGICAL  ASPECTS 

7. 1   Re-evaluation  of  protisional  acceptances  and  new  evaluations 

The  Committee  reviewed  data  on  fish,  onions  and  rice  for  rc- 
cvaluation  and  on  cocoa  beans,  dates,  mangoes,  pulses,  and  spices 
and  condiments  for  evaluation.  These  data  were  developed  in  accord- 
ance with  the  guidelines  set  out  in  earlier  reports  of  previous  Joint 
Expert  Commiiiees.  In  making  its  evaluations  the  Committee  used 
ihe  principles  and  categories  of  acceptance,  as  set  out  in  the  previous 
icpoiT  (4). 

Tlie  Cnmmiii,'c  noltd  that,  in  the  i:i!».e  of  cocoa  beans,  onions,  and 
•  pi".";,  ihc  pti'-.-nce  of  i'.V:,r,l  c  i^-H'M.Ttis  c\crii'd  lo?iii-i'lo^kMlly 
siynificanl  ef:Vcts  «hi.n  iW>c  comniodiiics  were  fed  at  high  Icvds  in 
the  test  diet.  These  effects  were  found,  whether  or  not  the  food  had 
been  irradiated.  The  information  available  on  irradiated  vegetables 
was  insufficient  to  make  an  evaluation,  using  the  priiidples  previously 
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established.  The  data  on  all  these  commodities  were  also  used  in 
considering  the  acceptance  of  irradiated  food  in  general  (see  sec- 
tion 10). 

7.2  Conridentions  arisng  from  a  review  of  data  on  hradWcd 
lalwratoi)'  aniinal  diels  and  other  diets 

Concern  was  expressed  by  the  1976  Joint  Expert  Committee  about 
the  increasin^y  common  praaice  of  using  irradiated  prepared  feeds 
for  laboratory  animals,  because  of  the  possible  effect  on  control  gtottps 
used  in  toxicological  testing  (4).  Data  requested  on  animal  colonies 
reared  on  irradiated  diets  were  made  available  to  the  present  Com- 
mittee, as  summarized  below. 

Studies  comparing  diets  (sterilized  by  auioclavjng  or  irradiation  at 
25-44  kCy  or  treated  to  eliminate  pathogens  at  IS  kGy)  have  been 
published  by  institutes  in  Austria.  Denmark.  France.  Hungary,  the 
Netherlands,  and  the  United  Kingdom.  These  included  multigenera- 
tion  studies  in  rats  (»-/4),  mice  (/5-/7).  and  pigs  (/«).  In  (woof  the 
studies  (10.  13).  some  of  the  parent  and  F,  generation  animals  were 
kept  for  the  whole  lifespan  for  information  on  carcinogenicity.  The 
numbers  of  animals  examined  ranged  from  5000  to  500  000. 

The  Committee  concluded  from  these  data  that  the  rearing  of  test 
animals  on  laboratory  diets  sterilized  by  irradiation  at  doses  of  IS  to 
45  kGy  was  unlikely  to  obscure  any  differences  if  a  non -irradiated, 
hygienically  acceptable  feed  had  been  used. 

The  Committee  also  reviewed  information  on  the  results  of  feeding 
commercial  livestock  on  feedstuffs  irradiated  at  doses  of  the  order  of 
8  kGy  to  reduce  organisms  belonging  to  the  Enterobacteriaccae. 
especially  Salmonella.  Breeding  and  performance  studies  in  poultry 
(19).  and  pigs  {20.  21)  produced  no  evidence  to  show  that  feeding 
of  irradiated  diet  to  commercial  livestock  had  any  adverse  effects. 

The  Committee  was  aware  of  the  practice  of  using  totally  irradiated 
diets  for  maintaining  patients  on  immunosuppressive  therapy  as  the 
only  practical  means  of  supplying  palatable  food  under  these  condi- 
tions. No  published  systematic  investigations  or  accounts  were  avail- 
able to  the  Committee  for  evaluation.  The  absence  of  reports  of 
advert  effects  suggests  that  this  practice  is  not  deleterious,  and  this 
fact  was  taken  into  account  in  the  general  assessment  of  the  toxico- 
logical  acceptability  of  irradiated  food.  The  Committee  recommended 
that  if  possible  there  should  be  a  systematic  colleaion  and  review  of 
information  relating  to  (he  use  of  radiation -sterilized  human  diets. 
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7.3  Tuxicolonkal  evalualion  of  radiolvik  producls 

The  Committee  reviewed  a  study  in  which  the  principal  radiolyiic 
products  from  in-adiaicd  polysaccharides  were  fed  to  rats  foi  6  months 
at  1700  times  the  concentration  found  after  irradiation  at  3  kGy.  No 
toxic  effects  were  noted  (22).  These  data  also  support  the  conclusion 
set  out  in  section  10  (See  also  section  4.2). 


8.  RE-EVALUATION  OF  FISH,  ONION,  AND  RICE" 
8.1  Teleosl  fish  and  fish  products 

Purpose  of  irradiation 

(a)  To  control  insect  infestation  of  dried  fish  during  storage  and 
marketing. 

(b)  To  reduce  the  microbial  load  of  the  packaged  or  unpackaged 
fish  and  Rsh  products. 

(r)  To  reduce  the  number  of  certain  pathogenic  microorganisms 
in  packaged  or  unpackaged  fish  and  fish  products. 

Average  dose 

For  (o)  up  lo  1  kGy,  and  for  (fc)  and  (c)  up  to  2.2  kGy. 

Temperature  requirement 

During  irradiation  and  storage  the  fish  and  fish  products  referred 
to  in  (b)  and  (c)  should  be  kept  at  the  temperature  of  melting  ice. 

Microbiological  aspects 

Vibrio  parahaentolyiicus  is  the  agent,  infectious  for  man,  that  is 
mcul  l>pically  associated  with  fish  and  other  seafoods.  However,  in- 
"  man  or  other  warm- 
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blooded  animals  may  be  present  in  Tish  because  these  agents  were 
present  in  the  water  in  which  the  fish  grew  or.  as  sometimes  happens, 
because  they  were  present  in  the  only  water  that  was  available  for 
cleaning  fishing  equipment  (including  holding  compartments  on  the 
ship)  ot  the  caich.  In  addition  to  infectious  agents,  toxigenic,  spore- 
forming  bacteria  such  as  Clostridium  botulinum  type  E  may  well  be 
presenl  in  the  fish  as  caught. 

No  microbiological  problems  are  likely  to  arise  from  irradiation 
for  purpose  (n).  V.  parahaemolyticus  will  be  eliminated  in  the  pro- 
duct by  the  doses  recommended  for  purposes  (/>)  and  (c).  while  the 
levels  of  other  pathogens  and  spoilage  agents  will  at  least  be  reduced. 
Irradiation  that  does  not  exceed  2.2  kGy  (average  dose)  is  expected 
to  leave  enough  spoilage  organisms  to  render  the  food  unacceptable 
before  cells  derived  from  surviving  C.  botulinum  spores  can  pioduce 
enough  toxin  to  constitute  a  hazard.  However,  maintenance  of  the 
temperature  of  melting  ice  throughout  the  period  of  storage  of  the 
product  has  been  specified  as  an  additional  safeguard  against  botu- 
lism: sailing,  drying,  or  other  effective  nxasures  would  have  to  be 
substituted  if  this  temperature  could  not  be  maintained  reliably. 

Nutritional  aspects 

More  recent  studies  have  shown  thai  after  irradiation  at  3  kGy. 
about  15%of  thiamine  and  25%of  pyridoxine  is  lost,  while  riboflavin. 
niacin  and  vitamin  Bu  remain  unaffected.  Higher  doses  confirmed 
the  particular  sensitivity  of  thiamine  and  pyridoxine  to  destruction, 
(he  other  B  complex  vitamins  remaining  practically  unaffeaed.  Fur- 
ther studies  have  confirmed  the  stability  to  irradiation  of  the  amino- 
acid  content,  particularly  of  tryptophan.  The  protein  quality  of  mack- 
erel and  hake  remained  unahered  even  by  doses  of  the  order  of  5  kGy. 

The  lipids  extracted  from  sailed  dried  irradiated  mackerel  showed 
no  evidence  of  adverse  nutritional  effects  at  radiation  doses  of  up  to 
8  kGy,  Irradiation  up  to  a  dose  of  2.2  kGy  does  not  appreciably 
change  the  usefulness  of  fish  as  a  good  dietary  source  of  protein, 
■   i,  and  iodine. 


Toxicological  aspects 

The  Committee  noted  that  the  results  of  (he  studies  (ongoing  in 
1976)  had  now  become  available — i,e„  short-term,  long-term,  repro- 
duction, and  dominant  lethality  studies  in  mice;  a  short-term  study  in 
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rai^.  inve^iigaiing  changes  in  serum  alkaline  phosphatase  levels  when 
rais  were  fed  on  mixed  evisceraied  cod  and  redfish;  and  shon-lemi 

and  repioduciion  studies  in  rats  fed  on  other  fish  varieties.  These  did 
not  reveal  any  evidence  suggesting  that  the  feeding  of  irradiated  fish 
to  these  animals  caused  any  deleterious  effects. 

A  large  number  of  other  feeding  studies  in  which  rats  and  mice 
were  fed  on  other  varieties  of  fish  and  fish  products  have  also  been 
reported  since  1976.  These  consisted  of  short-term  and  long-term 
feeding  studies  and  also  reproduction,  dominant  lethality,  and  a  num- 
ber of  mutagenicity  studies.  These  new  toxieological  data,  taken 
logeiher  with  the  results  of  previously  evaluated  studies  on  various 
types  of  irradiated  fish,  do  not  indicate  any  adverse  effects  arising 
from  the  adminisi  ration  of  irradiated  fish  to  test  systems, 

Evaluaiion 

The  previous  provisional  acceptance  for  cod  and  redfish  is  changed 
to  unconditional  acceptance  for  fish  and  fish  products  irradiated  for 
the  purpose  of  disinfestaijon.  reducing  the  microbial  load,  and  reduc- 
ing the  number  of  pathogenic  organisms,  at  an  average  radiation 
dose  of  up  to  2.2  kGy. 


Purpose  of  irradiation 

To  inhibit  sproulirg  durinp  storage. 

Average  dose 
Up  to  0.1?  kGy, 

Microbiological  aspects 

No  '.j-'ccia!  microNolnjiical  pioNcms  of  public  health  significance 


Recent  studies  have  confirmed  the  previously  reported  lack  of 
effect  of  irradiation,  with  doses  of  up  to  0.15  kGy,  on  the  ascorbic 
acid  content  of  cmions  even  after  10  months  of  storage.  The  content 


„GoogIe 


of  reducing  sugars  increased  in  irradiated  onions  to  a  smaller  extent 
than  in  untreated  onions.  No  changes  occurred  in  the  amino-acid 
composition. 

Toxkohgkal  aspects 

The  requiremeoi  of  the  previous  Committee  for  a  multigeneration 
study  in  rais.  at  feeding  levels  below  that  causing  biological  changes 
due  lo  Ihe  biologically  active  substances  that  were  naturally  present, 
has  now  been  met.  In  addition,  a  number  of  short -term,  reproduction, 
teratogenicity,  and  dominant  lethality  studies  in  rats  have  now  been 
reported.  None  of  these  studies  has  shown  any  adverse  effects  when 
irradiated  onions  were  incorporated  at  a  2%  level  in  the  diet  of  rats 
and  mice.  Additional  corroborative  evidence  has  been  obtained  from 
many  mutagenicity  studies  on  onions  treated  (for  the  prevention  of 
sprouting)  with  doses  of  radiation  of  up  to  0. 1 5  kCy  and  from  similar 
studies  on  dried  onion  powder  treated  with  radiation  doses  of  up  to 
ISkCy. 

Evaluation 

The  previous  provisional  acceptance  is  changed  to  unconditional 
acceptance  of  onions  irradiated,  for  Ihe  purpose  of  controlling  sprout- 
ing, at  an  average  dose  of  up  to  (1, 1 5  kGy. 


Purpose  of  irradiation 

To  control  insect  infestation  in  stored  ri 


Average  dof^e 
Up  to  I  kGy 


Rice,  whether  prepackaged  or  handled  in  bulk,  should  be  stored. 
IS  far  as  oossiblc.  under  such  conditions  as  will  prevent  re  infestation. 
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Microbiological  aspects 

If  the  moislure  conienl  of  stored  rice  is  too  high,  fun£i  such  as 
Aspergillus  flavus,  which  are  sometimes  loxigenic,  may  grow.  Such 
moulds  cannot  grow  in  rice  thai  is  stored  in  a  properly  dry  condition; 
however,  there  has  been  concern  over  some  results  that  suggested 
that  irradiation  could  enhance  the  toxigenic  potential  of  the  moutds. 
It  has  been  shown  that  toxin -producing  fungi  are  more-susceptible  than 
other  fungi  to  irradiation;  that  a  higher  water  activity  is  required  for 
the  growth  of  toxin -producing  aspergilli  than  for  that  of  other  asper- 
gilli;  and  that  even  at  a  high  water  activity,  non -toxin -producing 
strains  of  Aspergillus  o\'ergrow  the  toxin -producing  strains  and  sup- 
press their  formation  of  toxin.  Storage  of  rice  at  a  sufficiently  low 
level  of  moisture  is  critically  important;  the  potential  mycotoxin  haz- 
ard is  not  enhanced  by  inadiation  under  practical  conditions. 

Nutritional  aspects 

The  loss  of  thiamine  on  cooking,  noted  in  the  repon  of  the  1976 
Joint  Expert  Committee  (4),  may  make  any  further  losses  due  to 
irradiation  relevant  where  rice  is  a  staple  item  of  the  diet  and  a  major 
source  of  thiamine.  However,  a  recent  study  has  shown  that  irradiation 
at  dose  levels  up  to  0.5  kGy  did  not  alter  the  content  of  B  \-itamins 
or  the  amino  acid  composition. 

Toxicological  aspects 

The  Committee  noted  that  the  results  of  the  long-term  study  in 
rats  and  the  shon-term  study  in  monkeys,  requested  in  1976  (4). 
were  now  available.  These  showed  that  the  ingestion  of  irradiated 
rice  caused  no  adverse  effects  on  the  test  animals.  Another  multi- 
generation  study  and  a  dominant  lethality  study  in  mice,  as  well  as 
c>'togeneiic  investigations  of  the  bone  marrow  of  mice  and  hamsters 
that  had  been  fed  irradiated  rice  in  their  diet,  showed  no  adverrie 
effeas.  These  additional  results,  taken  together  with  the  results  of  the 
previously  reviewed  studies,  do  not  indicate  any  adverse  effects  from 
Ihe  ingestii^n  of  irr;^riiiilod  rice. 

Evaluation 

The  previous  provisional  acceptance  is  changed  to  unconditional 
acceptance  of  rice  irradiated,  for  the  purpose  of  controlltng  insect 
infestation,  at  an  average  dose  of  up  lo  1  kGy. 
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9.  NEW  EVALUATIONS' 
9. 1  Cocoa  beans 

Purpose  of  irradiation 

(d )  To  Goniro]  inseci  infesimion  in  storage. 

(h)  To  reduce  Ihe  microbial  loiid  of  fermented  beans  with  or 
wilhuul  heat  treatment. 

Average  dose 

For  (u )  up  to  I  kGy.  and  for  (h )  up  lo  .s  kGy. 

Prevention  of  reinfesiaiion 

Cocoa  beans,  whether  prepackaged  or  handled  in  bulk,  should  be 
stored,  as  far  as  possible,  under  conditions  thai  will  prevent  reinfesta- 
lion  and  microbial  ri 


M'KTohiologkat  aspects 

Members  of  1 1  genera  of  moulds,  some  of  which  are  toxigenic, 
have  been  found  to  be  natural  contaminants  of  the  cocoa  bean  em- 
bryo and  are  a  major  factor  limiting  Ihe  storage  life  of  the  product. 
Mould  growth  flourishes  at  moisture  levels  exceeding  i%.  Irradiation 
with  doses  of  (IS  kGy  eliminates  moulds  in  young  (under  2  months) 
beans,  whereas  a  dose  of  5  kCy  eliminaies  moulds  even  in  older 
beans.  Pretreatment  of  cocoa  beans  with  heat  (100°C  for  10-15 
minutes)  enhances  the  radiosensilivily  of  the  moulds  they  contain. 


Nutritional  aspects 

Beans  irradiated  with  doses  in  the  range  of  0.1  lo  S  kGy  showed 
no  significant  differences  from  unirradiated  beans  with  regard  lo  their 
content  of  reducing  sugars.  lotal  amino  acids,  total  fat.  and  protein. 
Analysis  of  cocoa  fat  in  the  irradiated  material  showed  no  detectable 
chemical  difference  from  that  in  unirradiated  material. 
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Toxicologicai  aspects 

Tlie  available  results  of  ihe  shorl-term  and  reproduction  studies  in 
rats  do  not  indicate  any  adverse  effect  due  to  Ihe  iiradialion  (realmeni 
of  the  cocoa  beans.  Both  irradiated  and  unirradiated  cocoa  beans 
depressed  growth  and  reduced  the  food  Intake  when  incorporated  ai 
high  levels  in  the  diet  of  test  animals.  The  observed  toxic  effects  of 
the  cocoa  bean  diet  on  fetal  development  and  sur\'ival  are  related  to 
the  high  theobromine  content  of  Ihe  diet.  This  has  been  confirmed  by 
cross- fostering  experiments  and  spwcific  studies  using  theobromine 
alone.  A  number  of  mutagenicitj'  studies  have  shown  the  absence  of 
any  mutagenic  potential  in  irradiated  cocoa  beans. 

Evaluaiion 

Unconditional  acceptance  of  cocoa  beans  irradiated,  for  the  pur- 
pose of  controlling  insect  infestation  or  of  reducing  Ihe  microbial  load, 
at  an  average  radiation  dose  of  up  to  5  kGy. 

9.2  Dat« 

Purpose  of  irradiation 

To  control  insect  infestation  in  stored  dates. 
Average  dose 

Up  to  1  kGy. 
Prevention  of  reinfestation 

Prepackaged  dried  dales  should  be  stored  under  conditions  that  will 
prevent  reinfesialion. 

Microbiological  aspects 

No  microbiological  objectives  are  being  pursued  by  irradiaiitm  of 
-dried  dalles  and  no  public  health  problems  of  a  microbiological  nniure 


Nuiriiional  aspects 

Irradiation  of  dried  dates  with  doses  in  the  range  of  0.3  to  5  kOy 
had  no  effect  on  the  reducing  sugar  content  and  on  major  carbohy- 
drate components.  No  malonaldehyde  was  detected.  No  effect  on  the 
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protein  content  was  discovered.  Irradiation  of  dales  with  doses  of  up 
to  10  kGy  induced  no  appreciable  changes  in  the  amino-acid  compo- 

Toxicological  aspects 

The  available  short-term  study  in  rats  revealed  no  adverse  effects 
that  could  be  related  to  ingestion  of  irradiated  dates.  The  results  of 
the  reproduction  study  in  rats  and  of  many  mutagenicity  studies,  in- 
cluding a  study  for  induction  of  recessive  leihals  in  Drosophila,  re- 
vealed no  adverse  effects  that  oould  be  ascribed  to  the  irradiation 


Unconditional  acceptance  of  dates  irradiated,  for  the  purpose  of 
controlling  insect  infestation,  at  an  average  dose  of  up  to  1  kGy. 


Purpose  of  irradiation 

ia)  Til  control  insect  infestation. 

th)  To  improve  the  keeping  quality  by  delaying  ripening. 

((')  To  reduce  the  microbial  load  by  combining  irradiation  and 
heal  ti 


A verage  dose 

Up  to  I  kCy. 

Microbiological  aspects 

Microbial  species  isolated  from  mangoes  do  not  appear  to  be  a 
threat  lo  human  health.  Gertninaiion  of  naturally  occurring  or  experi- 
mentally inoculated  Gloeosporium  fusariutn  and  C.  singulaia  is  re- 
duced by  increasing  the  doses  of  irradiation,  but  complete  inhibition 
requires  a  dose  of  4  kGy.  which  is  technologically  unacceptable. 

Nuirilional  aspects 

Several  studies  have  shown  that  irradiation  at  dose  levels  of  up  to 
2  kGy  caused  only  slight  losses  in  ascorbic  acid  and  carotene,  com- 
pared with  the  effects  of  freezing  or  heat  treatment.  The  o 
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rihoriavin.  niacin  and  Ihiamine  are  noc  affeaed.  The  levels  of  fat, 
protein,  sugar,  and  minerals  icinain  unaffected  b>  irradiation. 

Toxicohgkal  aspects 

The  available  invest iga lions  included  short-lcnn,  long-term,  multi- 
generation,  and  teratogenicity  studies  in  rats  as  well  as  a  number  of 
muiagenidiy  studies.  The  results  indicated  that  the  incoiporation  in 
the  test  diets  or  irradiated  mangoes  produced  no  adverse  effects. 

Evaluation 

Unconditional  acceptance  of  mangoes  irradiated  for  the  purpose  of 
controlling  insea  infestation  or  for  delaving  ripening  or  reducing  the 
microbial  load  at  an  average  radiation  dose  of  up  to  1  kGy. 


Purpose  of  irradiation 

To  control  insect  infestation  in  stored  pulses. 


A  vtrage  dose 
Up  to  1  kGy. 


Pulses,  whethei  prepackaged  or  handled  in  bulk,  should  be  Mored. 
as  far  as  possible,  under  conditions  that  will  prevent  reinfesiation. 

Microbiological  aspects 

No  specific  microbiological  problems  arise  with  puNes.  whiiher 
Trradiared  or  not. 

Nutritional  aspects 

Pulses  are  a  major  source  of  dietary  protein  in  cenain  parts  of  the 
world.  Any  deleterious  effects  of  irradiation  on  the  nutritional  quality 
of  these  crops  would  therefore  be  of  importance.  Conflicting  results 
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appear  in  studies  of  the  prolein  efficiency  raiio  (PER)'  and  the  ef- 
fects on  B-aimplex  viiamin^  have  not  lieen  well  established  for  dif- 
ferent pulses.  These  possible  effeeis  should  receive  coosideration 
wherever  irradiated  pulses  are  used  as  staple  items  of  ihe  diet. 

Toxicological  aspfcii 

The  available  short-term  studies  in  mice  and  rats,  as  well  as  a  re- 
production study  in  rats,  did  not  indicate  any  adverse  effects  due  to 
irradiation  of  several  varieties  of  dried  beans  and  cowpeas.  There  was 
a  reduction  in  the  growth  rate  of  rats  after  the  ingestion  of  high 
dietary  level*  of  both  irradiated  and  unirradiated  beans.  A  number 
of  mutagenicity  studies,  including  a  dominant  lethality  study  in  mice, 
did  not  reveal  any  mutagenic  pNitential  in  several  varieiies  of  irradiated 
dried  beans. 

Evaluation 

Unconditional  acceptance  of  pulses  irradiated,  for  controlling  insect 
infe*tatton.  at  an  average  radiation  dose  of  up  to  1  kGy. 


9.5  Spices  ai 

Purpose  of  irradiation 

(u)  To  control  insect  infestation. 
(/>)  To  reduce  Ihe  microbial  load. 
((-)  To  reduce  the  number  of  pathogenic  microorganisrrK. 

Average  dose 

For  (0)  up  to  1  kGy.  and  for  (fr)  and  (c)  up  to  10  kGy. 

Microbiological  aspects 

Fungal  contaminants,  some  of  which  are  likely  to  be  toxigenic, 
occur  in  untreated  spices  al  an  average  level  of  1 0*/g.  Other  agents  of 
possible  concern  to  human  health  include  the  food-poisoning  species 

'  The  ptoiein  efficiency  laiio  is  a  roogh  measure  ol  ihe  nutritive  vduc  o(  proTein^ 
ohtained  hy  dividing  Ihe  gam  in  body  mau  by  ihe  ma»  of  ihe  prolein  conjumed.  ll  is 
usually  meavured  in  yiiung  ral-,  (ed  on  a  diei  containing  lOif  protein  under  tlandard 
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Bacillus  cereus  and  CloMridium  pcrfringcra;  Salmonella  and  Shigella 
have  been  reponed.  Aerobic  spore-formers  and  Ihcrmophilic  bacteria 
31  levels  of  up  lo  10"/g  must  be  deali  with  by  some  means  other  than 
heat.  Because  ihe  majorily  of  the  flora  are  radiosensitive,  irradiation 
doses  of  4-5  kGy  reduce  the  lotal  bacterial  counts  lo  less  than  10*/g, 
Commercial  sterility  can  be  achieved  at  doses  of  1 5-20  kGy,  de- 
pending on  the  initial  minobial  load.  Tlie  flora  that  survive  irradiation 
have  a  lower  heat  and  salt  tolerance,  so  that  the  subsequent  heat 
treatment  of  products  containing  the  irradiated  spices  can  be  reduced. 

Nutritional  aspects 

Irradiation  of  paprika  at  temperatures  in  Ihe  range  of  0  "C  to  22  °C. 
with  doses  of  5~50  kGy,  and  subsequent  storage  for  6  months  had 
practically  no  effect  on  the  caroienoid  content. 

Radiation  treatment  with  5  and  15  kGy  affected  the  relative  con- 
centrations of  some  fatty  acids  but  not  always  in  a  dose -de  pendent 
manner.  In  some  spices  there  is  a  small  reduaion  in  the  proportion  of 
some  unsaturated  fatty  acids.  Since  spices  do  not  contribute  signifi- 
cantly to  the  nutritional  quality  of  food,  these  changes  are  of  no 
nutritional  significance. 

Toxicological  aspects 

The  available  reports  of  feeding  studies  in  rats  (including  short- 
term,  reproduction,  and  tcratogeniciij  studies)  are  less  comprehensive 
in  Ihe  case  of  irradiated  spices  and  condiments  than  for  other  irradi- 
ated foods.  Some  of  the  adverse  effects  observed  in  the  test  animals 
are  related  to  the  ingestion  of  high  dietary  levels  of  spices,  both  ir- 
radiated and  unirradiated.  No  untoward  effects,  attributable  to  the 
irradiation  treatment,  were  reported  in  these  studies.  The  results  of 
several  mutagenicity  tests  revealed  the  absence  of  any  mutagenic 
potential.  In  evaluating  the  safety  of  this  commodity,  the  Committee 
look  into  consideration  Ihe  low  levels  of  spices  used  in  the  human 
diet. 


Unconditional  acceptance  of  spices  irrudiaicd  for  Ihe  puipose  of 
oonlrolling  insect  infestation,  or  of  reducing  ibe  microbial  load  and 
Ihe  number  of  pathogenic  microorganisms,  at  an  average  radiation 
dose  of  up  to  1 0  kGy. 

30 
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10. 1   Toxicotogkal  acceptabtlil]'  of  irradiated  food 

The  Commitiee,  having  reviewed  new  evidence,  was  able  to  for- 
mulaic a  rea>mmendation  on  the  acceptability  of  food  irradiated  up 
lo  an  overall  average  dose  of  lOkGy  (see  sections  2  and  3).  This 
development  follows  logically  from  the  approaches  to  the  assessrrwnt 
of  the  wholesomeness  of  irradiated  food  adopted  in  the  past  by  pre- 
vious Joint  Expen  Committees,  as  described  in  the  Introduciion.  The 
following  considerations  led  to  this  development: 

(if)  All  the  toxiculogical  studies  carried  out  on  a  large  number  of 
individual  fixids  (from  almost  every  type  of  food  commodity)  have 
pnxluced  no  evidence  of  adverse  effects  as  a  result  of  irradiation. 

ih)  Radiation  chcmistrv  studies  have  now  shown  that  the  radio- 
lyiic  products  of  major  food  components  are  identical,  regardless  of 
the  f(K)d  from  which  they  are  derived.  Moreover,  for  major  food 
components,  most  of  these  radiolyiic  products  have  also  been  ictenti- 
fied  in  fiKKJs  subjected  to  other,  accepted  types  of  food  processing. 
Knowledge  of  the  nature  and  concentration  of  these  radiolyiic  pro- 
ducts indicates  that  there  is  no  evidence  of  a  toxicological  hazard. 

(c)  Supporting  evidence  is  provided  by  the  absence  of  any  adverse 
effects  resulting  from  the  feeding  of  irradiated  diets  to  laboratory 
animals,  the  use  of  irradiated  feeds  in  livestock  production.  ai>d  the 
practice  of  maintaining  immunologically  incompetent  patients  on  ir- 
radiated diets. 

The  Cornmitiee  therefore  concluded  thai  the  irradiation  of  any 
f(xid  commodity  up  to  an  overall  average  dose  of  lOkGy  presents  no 
toxicological  hazard;  hence,  toxicological  testing  of  foods  so  treated  is 
no  longer  required. 


10.2  Microbiototiical  and  nutritional  acceptability  of  irradiated  food 

The  (ommillcc  considered  thai  the  irradiation  of  fotxl  up  to  an 
overall  average  dose  of  Ml  kGy  mlroduces  no  special  nutritional  or 
microbiological  problems.  However,  the  Committee  emphasized  that 
attention  should  be  given  to  the  significance  of  any  changes  in  relation 
to  each  particular  irradiated  food  and  lo  its  role  in  the  diet. 
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10.3  High-dose  irradial ion 

The  Commitiee  recogniied  ihai  higher  doses  of  radiation  were 
needed  for  the  treatmenl  of  cenain  foods  bul  did  nol  consider  ihe 
ioxicolo£ica]  evalualion  and  wholcsomeness  assessment  of  foods  so 
treated  because  the  available  data  are  insufficient  for  this  purpose. 
Further  studies  in  this  area  are  therefore  needed. 


11.  FLTL'RE  RESEARCH 

The  Committee  considered  that  future  research  is  needed  in  the 
following  areas  in  order  lo  increase  existing  knowledge  about  the  ef- 
fects of  irradiation  on  food  and  to  faciiiiate  future  evaluations: 
— The  technological  and  economic  feasibilitj'  of  conducting  food  ir- 
radiation on  a  larger  scale  and  with  a  wider  variety  of  foods  should 

be  established  (see  section  3). 
— Further  studies  in  the  area  of  wholesomeness  assessment  of  certain 

foods  irradiated  al  higher  doses  are  desirable  (see  section  10.3). 
— If  possible,  there  should  be  a  systematic  collection  and  review  of 

information  on  ihe  effects  of  using  irradiation -treated  human  diets 

(see  section  7). 
— ^The  conflicting  results  published  on  the  effect  of  radiation  on  the 

biological  value  of  proteins  and  B  complex  vitamins  in  pulses  should 

be  clarified  because  of  their  importance  as  staple  foods  in  many 

countries  (see  section  9.4). 
— As  there  is  little  recent  information  on  the  effect  of  radiation  on 

folic  acid,  future  work  should  be  carried  out  on  representative 

folate -containing  foods,  since  the  diets  in  some  parts  of  the  world 

have  a  marginal  folic  acid  content  (see  section  5). 
— Further  work  on  the  effects  of  combination  of  irradiation  with  other 

processes  on  Ihe  nutritional  value  of  foods  so  treated  is  desirable 

(see  section  5). 


12.  REC0.M>5t:NDAllONS 

The  technological  and  economic  feasibility  of  food  irradiation  on 
an  industrial  scale  should  be  established.  A  wider  variety  of  foods 
should  also  be  studied  with  respect  to  their  suitability  for  processing 
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hy  irradialion.  lARA  ;ind  FAQ  should  faciliiale  %uch  studies  and  col- 
lect data  for  ihe  purpose  of  making  recommendations. 

The  use  of  high-dose  radiatbn  for  the  ireatmeni  of  certain  foods 
has  been  recognized  as  being  technologically  feasible.  To  assess  Ihe 
safely  of  this  process,  funher  information  is  needed  on  its  nutritional. 
mierohiological  and  toxicological  implications.  Such  infonnalion  is 
being  generated  and  should  be  brought  together  hv  FAO.  IAEA  and 
WHO  for  future  c\aluation 
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SUMMARY 


For  more  than  20  years,  the  U.S.  Army  has  been  Investigating 
ionizing  radiation  as  a  possible  preservation  process  {or  ToodB.     It  tiMm 
developed  a  practical  procedure  for  the  preservation  of  beet;  meat  treated 
in  this  manner  is  now  jndergoing  a  mult  i  gene  rat  Ion  wholeaomenesB  study  in 
mice,  rats  and  dogs.    As  an  adjunct  to  this  feeding  study,  the  Army  requested 
a  thorough  review  of  the  possible  toxicity  to  man  of  the  volatile  compounds 
detected  in  the  irradiated  beef.    This  is  a  report  of  that  review. 


Sixty- 

five  compounds 

have 

been  identified  ii 

n  the  irradiated  beef.    A 

number 

■  of  noi 

nvolatile  c 

ompounds  ' 

would  I 

lot  be 
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cted  by  the  analytical 

method 

s  employed  and 

.naider 
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study.     Those   identified 

include  both  i 

latu  rated  : 

ated  a1 
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2  to  17  carbon  atoms:  c 
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1  ofth 

eir  alcohol. 

aldehyde  and  ketone  derivatives: 

three  a 

ic  hydroca 

rbons 

sulfui 

itrogen-  and  chlorine- 

contain 

ing  CO 

m pounds. 

The 

CO  nee 

ntratio 

,na  of 

the  1 

from  1 

to  700 

Bg  per  kg 

beef' 

withe 

I  total 

conce 

ion  of  9.  4  mg  per  kg. 

The  Select  Committee  reviewed  the  usual  distribution  of  each  comfMund 
in  foods,   water  supplies  and  the  atmosphere  as  well  ae  its  absorption,   meta- 
bolic formation  and  disposition,  acute  and  chronic  toxicity  and  potential 
hazards  for  man.     Many  of  these  compounds  are  found  in  human  fooda;  aome 
are  approved  addilives  or  flavoring  agents;  and  some  are  widely  dispersed 
in  our  atmosphere  and  water  supplies.    The  concentrations  of  the  compounds 

while  many  others  are  below  the  amounts  found  in  common  foods  or  absorbed 

Tetrachloroethylene  and  benzene  were  scrutinized  with  especial 
care  because  of  their  possible  carcinogenicity.    The  available  evidence 
demonstrates  that  the  tetrachloroethylene  found  in  irradiated  beef  samples 
was  not  a  radiolytlc  product,   but  was  a  contaminant  probably  arising  from 
its  use  as  a  cleaning  agent  in  the  processing  plant.    Among  different  samples 
of  beef,   it  waa  either  absent,    or  its  concentrations  were  no  greater  than 
those  in  nonlrradiated  beef.     Irradiation  with  doses  up  to  120  kilograyB° 
(12.0  megarads)  did  not  increase  its  concentration  in  the  beef.    The  daily 
intake  from  air,  water  and  other  foods  is  many  times  grester  than  that  from 


In  this  report,  absorbed  dose  ia  generally  expreaaed  in  terms  of  the  gray 
(Gy),  as  recommended  by  the  International  Organization  for  Standardization. 
Values  expressed  in  terms  of  the  rad  are  given  in  parenthesis.    One  rad  ■ 
10'     Cy.     In  a  few  instances  where  graphs  are  reproduced  from  reports 
published  l>efore  this  convention  waB  adopted,  the  older  terminology  is  retained. 
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irradiated  beef.     Benzene  is  Euspected  of  being  a  possible  human  leukemogeili 
although  many  experts  diepute  this  claim.    The  small  contribution  to  the 
general  environmental  burden  of  benzene  from  irradiated  beet  is  not  believed 
to  constitute  a  signiftcant  added  risk. 

On  the  basis  of  the  available  data,  the  Committee  concluded  that 
there  were  no  grounds  to  suspect  that  the  radlolytic  compounds  evaluated 
in  this  report  would  constitute  any  hazard  to  health  to  persMis  consuming 
reasonable  quantities  of  beef  Irradiated  in  the  described  manner. 
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FCfiEWORD 


■the  Life  ScienccB  Research  Office  (LSRO),   Federation  of  American 
SocietieB  for  Experimental  Biology  {FASEBI  provides  scientific  BBMSSmenta 
of  topics  in  the  biomedical  Hciencea.     Reports  are  baaed  upon  compretieosive 
literature  reviews  and  the  opinions  of  knowledgeable  inveBtigators  who  are 
actively  engaged  in  work  in  specific  areas  of  biology  and  medicine. 

This  technical  report  was  prepared  for  the  U.S.   Army  Medical 
Research  and  Development  Command  by  the  LSRO.   FA5EB.   in  accordance 
with  provisions  of  contract  number  DAMD-17-76-C-6055.     The  report  was 
written  by  the  members  of  an  ad  hoc  Select  Committee  on  Health  Aspects 
of  Irradiated  Beef  with  the  assistance  of  the  LSRO  staff. 

The  Select  Committee  whose  members  are  listed  in  Section  IX  accepts 
the  responsibility  for  the  contents  of  the  report.    Other  scientists  provided 
useful  information  to  the  Select  Committee;  however,   the  listing  of  their 
names  does  not  imply  that  they  endorse  the  study  conclusions.    Special 
appreciation  is  expressed  to  Dr.   Walter  M.   Urbain,  Special  Consultant  and 
to  Dr.  C.  Jelleff  Carr.   Director  Emeritus,   LSRO,  for  their  valuable 
assistance  to  the  Select  Committee  in  the  preparation  of  this  report. 

The  report  was  approved  by  the  Select  Committee,  the  Director  of 
LSRO.  and  subsequently  by  the  LSRO  Advisory  Committee  composed  of 
representatives  of  each  consliluent  society  of  FASEB,   under  authority 
delegated  by  the  Executive  Committee  of  the  Federation  Board.     Upon 
completion  of  these  review  procedures  the  report  was  approved  and  transmitted 
■arch  and  Development  Command  by  the 


h  D.   Fisher,   Ph.D. 
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I.      [NTRODUCTION 


Although  it  has  long  been  known  that  food  can  be  subjected  to 
irradiation  and  thus  preserved  for  extended  periods  (1, 2,  5),  only  irradiated 
wheat  and  potatoes  are  currently  accorded  official  sanction  in  the  United 
SUtes. 

Radiation  is  defined  by  current  BUtutes  (21  CFR  179.  21.  formerly 
121.  3001)  aa  a  food  additive  (3).  rather  than  as  a  process,  so  that  rigorous 
standards  of  safe^  must  be  met  before  food  processed  by  irradiation  can  be 
approved  for  human  consumption  by  the  Food  and  Drug  Admmistration.  [n 
1954,  the  Surgeon  General's  Office  undertook  an  extensive  program  to  meet 
these  standards  of  wholesomeness*  for  irradiated  foods,  concentrating  on 
products  of  special  military  significance,  especially  beet,  chicken,   pork 

After  many  years  of  Investigation,  the  Army  was  ready  for  a 
definitive  study  and  called  upon  governmental  and  academic  scientists  to 
devise  an  experimental  protocol  that  would  determine  unequivocally  the 
safety  or  hazard  of  foods  subjected  to  Sterilizing  doses  of  irradiation. 
Beef  was  chosen  as  the  first  food  to  be  tested  because  of  its  wide  consump- 
tion in  the  military  and  its  popularity  with  the  American  public.     Extensive 
discussions  were  held  with  officials  of  the  FDA  and  with  governmental 

o(  the  National  Academy  of  Sciences  -  National  Research  Council  to  provide 
overall  guidance.      As  a  result,    a  comprehensive  long-term  experiment  was 
designed  that  would  evaluate  the  effect  of  feeding  irradiated  beef  to  several 
generations  of  mice,    rata  and  dogs.      The  animals  were  to  be  subjected 
to  a  comprehensive  toxicological  study  to  uncover  any  acute  or  chronic 
harmful  effects  of  this  diet.     On  March  I,   1971,  a  contract  was  awarded  to 
the  Industrial  Bio- Test  L,aborati>ries.    Inc.    of  Northbrook.    Illinois  to  conduct 
the  prescribed  study.     At  the  suggestion  of  the  Food  and  Drug  Administration, 
the  Army  expanded  its  Aholesomeness  assay  to  include  mutagenic  and 
teratogenic  effects  as  well  as  analysis  of  heavy  metal^  pesticide  residues 
and  organic  volatile  compounds. 

The  Lite  Sciences  Research  Office  (LSRO)  of  the  Federation  ot 
American  Societies  for  Experimental  Biology  (FASEB)  was  asked  to 
undertake  an  evaluation  of  the  possible  toxicity  of  certain  compounds 
found  in  irradiated  beef.     To  accomplish  this  task,   the  staff  of  LSRO 
compiled  relevant  data  on  the  distribution,   metabolism  and  toxicology  of 
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those  compounds  found  in  irradiated  beef  by  the  Army  .   LSRO  also  convened 
a  conimiltee  of  investigators  in  biochemistry,   pharmacology,   oncology, 
toxicology,  food  technology  and  nutrition  to  review  the  available  data  and 
to  assess  the  health  aspects  of  the  compounds  separately  and  in  tolo.  The 
committee  members  are  listed  in  Section  IX  (p.   Ul). 

This  report  contains  the  findings  and  conclusions  of  this  committee. 
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II.     MATERIALS  AND  METHODS 


The  chemical  analyses  which  form  the  basis  oT  this  repoM  wmn 
performed  on  samples  randomly  selected  from  large  batches  of  beaf 
prepared  for  the  animal-wholesomenesa  studies. 


BEEF  PREPARATION 


Fresh  beef  was  processed  by  a  major  packing  house  in  a  plant 
inspected  by  the  U.S.  Department  of  Agriculture  (USDA).  meeting  all  USDA 
requirements.    Cleanup  was  done  during  the  off-shift  (us'ialty  at  nlghtt.    After 
cleanup,   all  equipment  was  sprayed  with  food-grade  white  oil  and  not  rinsed 
before  use.   iri  accordance  with  the  USDA  approved  procedures. 

Catllc.  approximately  500  kg  live  weight,  were  placed  in  restraining 
-acks.  stunned  and  hung  on  rails  by  their  hind  legs.    They  were  slaughtered 
and  dressed  conventionally.      The  carcass  was  split  to  yield  approximately 
162  kg  per  side.    These  sides  were  washed  with  hot-  and  cold-water  sprays 
and  placed  for  24  lo  72  hours  in  a  chilling  room  at  -3°  to  2°C.    Refrigeration 
was  of  the  ammonia  type.    The  water  in  the  plant  was  chlorinated  to  meet 
USDA  requirements.     The  sides  of  beef  were  cut  into  front  and  hind  quarters 
and  transferred  to  the  cutting  table  by  a  stainteas  steel  conveyor.    The 
quarters  were  then  deboned,  partially  defatted  and  cut  into  large  primal  cuts. 

and  4,  the  meat  from  all  portions  of  the 
o  700-gram  pieces.     For  production  lots 
5.  6  and  7,  the  meat  was  moved  by  the  conveyor  to  a  slicing  machine  wMch 
cut  the  meat  Into  2.  5-cm  strtpa.    The  hand -cut  or  machine -sliced  meat  was 
transferred  to  a  meat  tub  holding  325  kg.     When  held  in  these  tubs,  the  meat 
was  always  covered  with  a  sheet  of  plastic.     A  sample  of  this  meat,    removed 
for  chemical  analysis,   represents  the  "raw"  beef  shown  in  Table  1.    The 
remainder  was  placed  in  a  E50-kg  capacity  ribbon  vacuum  mixing  machine 
and  sodium  chloride,   sodium  tripoly phosphate  (TPPI  and  ice  were  added  to 
the  meal  in  the  followmg  proportions. 


Ueboned  me 

at           100. 000 

0.750 

TPF 

0.37S 

Ice 

3.  DUO 
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The  mixer  was  evacuated  to  200  to  2S0  torr  and  the  meat  w»a  mixed 
with  these  additives  lor  at  least  20  minutes  at  3'  to  5°C.    The  niixture  was 
then  transferred  to  meat  tuba,  kept  In  coolers  at  -3"  lo  2°C  for  not  more  Ihan 
24  hours,  and  then  loaded  into  a  dumping  machine  which  vaa  a  large, 
funnel-like  piece  of  equipment  used  to  fill  the  stuffing  machine  located  on 
the  lower  floor.     The  stuffing  machine  filled  casings  to  fit  two  types  of 
containers:  no.   6l  cBsings  tor  cane  and  no.   11  casings  tor  pouches.     On  the 
clipping  table  the  filled  caaings  were  cut  into  rolls  containing  IS  kg  for  cans 
and  11.  5  kg  for  pouches. 

Thirty  of  these  rolls  were  placed  on  each  of  seven  trees  (210  rolls) 
and  treated  in  stainless  steel  cookhouses  which  were  normally  employed 
as  smokehouses.    To  produce  the  enzyme- inactivated  beef,  they  were 
washed  before  uae  and  smoke  was  not  added.    The  total  elapaed  time  from 
the  mixer  to  cookhouse  was  at  least  1,  but  not  more  than  24  hours.    In  the 
cookhouse,  which  was  heated  with  hot  steam  coils,  the  meet  was  exposed  to 
gradually  increasing  air  temperatures: 


First  3  hours  SO'toOCC 

Next  6  hours  60°  to  71*  C 

As  required  7  1*  to  S0°  C 


To  obtain  the  desired  center  temperature  of  6B°  to  75°  C  and  a 
yield  of  not  more  than  B5  percent  deboned  weight  of  the  raw  beef,  steam  was 
mjected  to  control  the  humidity  of  the  cookhouse. 

Next,  the  rolls  were  spray  washed  with  cold  water  and  the  trees  were 
transferred  from  the  cookhouse  to  a  cooler  (-12°  to  1°C>  until  the  center  tem- 
perature cooled  to  -3°  to  5°C.    Tills  temperature  must  be  reached  within 
12  hours.    The  rolls  were  kept  in  the  cooler  at  -3°  lo  -2°C  for  up  to  8 
days  if  their  casings  had  not  been  removed.    They  were  then  placed  in  meat 
tubs  and  moved  to  the  processing  room  Tor  canning  or  pouching  at  IO''c. 
Four  separate  products  were  processed;  froien  controls,  thermally  processed 
gamma  irradiated  and  electron  irradiated. 


Frozen  Controls 

The  rolls  were  placed  on  the  cutting  table,  the  casings  were 
amoved  and  the  meat  was  cut  into  1.  3-k(  pieces  which  were  packed  into 
pray-washed  404  x  700  cans,  evacuated  lo  SOO  lorr  t>*fore  sealing,   packed 
I  cans  to  a  case  and  frozen  at  -40°  to  -1S°C.     The  frozen  samples  were 
nipped  !□  the  feeding  site  and  kept  frozen  at  -20°  to  -18°C  until  used. 
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Thermally  Sterilized 

The  rolls  were  placed  on  the  cutting  table,   their  caBingB 
were  removed,  the  meat  was  cut  into  0.  37-kg  pieces,  and  packed  into 
404  X  202  cans.    The  cans  were  evacuated  lo  600  torr,  sealed,   placed  In  retort 
baskets  and  thermally  processed  to  Fn  -5.  8  (a  minimum  of  5.  8  minuties  at 
12l''C).     The  cans  were  labeled  and  packed  48  cans  to  the  case.     Samplea  were 

t  as.B-c  s  -  -  - 

en  shipped 


Gamma  Irradiated 

The  rolls  were  placed  on  the  cutting  table,   their  casings 
were  removed  and  the  meat  was  cut  into  1.  S-kg  seclioni.     These  were  packed 
into  404  X  700  cans  which  were  then  evacuated  to  600  torr  and  sealed. 
Dosimetry  labels  were  placed  on  the  lids,  the  cans  were  packed  12  to  the  case, 
frozen  at  -40°  to  -18°C  and  shipped  to  the  Nalick  Laboratories  in  the  frozen 
state.     Here  they  were  stored  at  -45  to  -35°C  until  irradiated  with  cobalt 
a*,  an  average  dose  of  56.0  kGy  (5.6  megaradsl  at  -30°  t  10°C,   inspected  and 
shipped  to  the  feeding  site  where  they  were  stored  at  21°  to  25''C  until  used. 

Electron  Irradiated 

The  rolls  were  taken  from  the  cages,   placed  on  the  cutting 
table  and  the  casings  were  removed.     The  meat  was  cut  into  225-g  slices 
and  transferred  to  meat  trays.     The  slices  were  packed  into  flexible  pouches 
and  vacuum  sealed.     Dosimeters  were  placed  on  the  pouches,  which  were 
kept  overnighl  at  r  to  2°  C  m  meat  tubs.     The  pouches  were  then  inspected 
for  vacuum  intefirity  and  packed  eight  pourhes  per  box  and  eight  boxes  per 
case.    They  were  frozen  at  -40°  to  -I8''C  and  shipped  to  Natick.  where  they 
were  stored  at  -45°  to  -25°C  until  irradiated  with  an  average  dose  of  56  kGy 
(5.  6  megaradsl  at -30''tlO°Cby  a  10  MeV  electron  linear  accelerator.      After 
inspection,   the  irradiated  pouches  were  shipped  to  the  feeding  site,   where 
they  were  sloied  at  2rto  35"  C  until  used. 


All  analyses  were  performed 
Food  Sciences  Laboratory,  U.S.  Ar 
Command  under  the  diiectioii  of  Dr. 
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travB.  The  meal  was  covered  and  heated  for  IS  ni 
e  oven  at  204°C.  The  covers  were  then  removed  i 
led  for  2  minutes  more.     The  healed  meat  and  juic 


Collection  of  ToUl  Condensate 

The  coarsely  ground  sample  waa  weighed  to  the  nearest 
gram  and  pUced  in  a  cylindrical  vacuum  bottle  of  approximately  one  liter 
capacity.     'Hie  flask  containing  the  sample  was  attached  to  a  vacuum  mani- 
fold, cooled  to  -196=  C  in  a  liquid  nitrogen  bath  and  the  system  evacuated 
to  an  absolute  pressure  of  1  X  lO'^  torr.   The  volatile  compounda  were 
vacuum  distilled  at  30''  ±  S'C,   This  temperature  was  mainWined  by 
periodically  changing  the  water  bath  around  the  flask.     The  votalileB  wore 
collected  in  a  smaller  cylindrical  sample  bottle  (approximately  400  ml) 
immersed  in  a  liquid  nitrogen  bath.     Both  the  vacuum  manifold  and  the 
sample  bottle  had  previously  been  evacuated  to  an  absolute  pressure  of  leas 
than  1  X  lo"  torr.     This  distillation  continued  for  6  hours.    The  condensed 
distillate  in  the  smaller  cylindrical  sample  bottle  represents  the  total 


!ic  Total  Condensate 

The  total  condensate  (mostly  water)  was  allowed  to  thaw, 
hen  immersed  in  a  bath  of  dry  ice  and  ethanol;  in  some 
ne  replaced  the  ethanol.     When  the  sample  had  reached  the 
dry  ice  mixture  (about  -BO°C),   the  compounds  volatile  at 
e  were  distilled  from  the  total  condensate  and  collected  in 
e  bottle  immersed  in  a  liquid  nitrogen  bath.     This  thawing  . 
stillation  cycle  was  repeated  five  timeS;   or  until  the  absolute 

id  the  CO,  fraction,   the  distillate  collected  at  -196°  C 


,y  Google 


and  Concentration  of  the  Water  Fraction 


ethanol  bath.  The  distilJ 
nitrogen  bath.  The  reaii 
fraction. 


Analysis  of  the  Volatile  Fractions 

The  fractions  were  subjected  to  gas  chromatography. 
A  support -coated  open  tubular  (SCOT)  column  coated  with  1,  2,  3  tris 
(3-cyanoelhojijr)  propane  (TRIS).   precooled  to  -100°C  and  programmed  from 
-50"  to  125°  C    at  5"  C  per  minute  was  used  for  the  CO,  fraction.     For  the 
water  fraction,   a  SCOT  column  coated  with  carbowax  20M  Wft8  used,    pre- 
cooled  to  -50"  C  and  programmed  from  0°C  to  200°  C  at  5°  C  per  minute. 
The  effluents  flowed  directly  ii 
spectromeler  which  allowed  It 
tative  data. 


Chloroform  Extraction  of  Beef  Residue  After  Collection  of 

Total  Condensate 

Thia  procedure  has  been  used  thus  far  only  on  four  beef 
iples.     All  four  of  these  samples  were  from  a  single 
procurement. 

The  beef  residue  was  placed  in  a  Waring  blender  with  250  ml  of 
chloroform  at  room  temperature.     The  mixture  was  blended  for  5  minules, 
filtered  and  the  residue  washed  with  30  ml  of  chloroform.     The  combined 
filtrate  and  wash  were  placed  in  a  separatory  funnel,  the  residual  water  was 
removed  and  the  chloroform  was  evaporated  at  25°C  in  a  rotary  evaporator. 
The  flask  containing  the  residue  was  fitted  with  a  cold  finger  and  attached 
to  a  high-  vacuum  system. 


The  cold  finficr  was  filled 

1  with  liquid  nitrogen  and  the  flask  was 

aled.     The  p  esidue  was  hea 
istillate  was  collected  on  th 

ted  to  80"^  C  with  continual  magnetic  stirring, 
e  cold  fmger  for  two  hours  and  then  washed 

test  tube  with  several  sma 

11  aliquols  of  chloroform  totaling  10-12  ml. 

■duced  to  approximately  20^1  by  evaporation 

■  a  gentle  alrcam  of  nitrager 

1  gas.    The  volume  o(  the  remainder  was 

ured  and  a  O.Zjii  aliquot  was 

!  analyied  by  combined  programmed  temper- 

gas  chromatography- mass 

spectrometry.    The  gas  chromatographic 
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column  w«fl  a  SCOT  column  coated  with  carbowax  20M,   precooled  to  0°C 
and  programmed  from  0°C  to  200°C  at  S'c  per  minute  with  a  helium  carrier 
gas  (low  rate  of  5  ml  per  minute. 

The  sensitivity  ot  the  analytical  technique  is  approximately  1  ppb 
or  I  ag  ol  compound  detectable  per  kg  ot  beef. 
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[[1.     RESULTS 
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The  type  of  radiation,    gamma   rays  by  "Cobalt  or  high  energy 
electrons  by  the  linear  accelerator,    does  not  signlftcantly  affect  the 
kind  or  amount   of  compounds  produced.      Consequently,    no  distinction 
has  been  made  between  these  sources  in  considering  the   radiolytic 

The  presence  of  a  compound  in  irradiated  beef  does  not  necessarily 
imply  that  it  is  a  radiolytic  procfuct.     With  few  exceptions,   all  of  the 
compounds  in  Table  1  have  been  found  in  other  foods,  often  in  concentrations 
exceeding  those  in  irradiated  beef.     As  is  evident  from  this  table,   many 
but  not  all  of  the  compounds  mcrease  significantly  after  irradiation.     Most 
of  the  aliphatic  hydrocarbons  are  substantially  more  abundant  in  irradiated 
than  in  nonirradiated  beef.      However,    the  quantities  of  xylene  and 
letrachloroelhylene  are  essentially  the  same  whether  or  not  the  beef  was 
irradiated,    while  ucetonitrile.   carbonyl  sulfide,    di.nethyl  disulfide, 
methanol  and  methyl  heptane  ate  present  in  greater  amounts  m  the 
thermally  sterilized  than  in  the  irradiated  samples. 

The  kind  and  concentration  of  the  lesulling  products  will  be 
itent  of  the  beef  and  by  irradiation 
aluie  and  oxygen  tension  (see  Section  IV). 
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la  this  connection,  it  must  be  emphasized  that  the  Commiltee  considered 
only  those  compounds  detected  in  the  irradiated  beef  prepared  and  analysed 
according  to  the  procedures  described  in  the  experimental  section  (pages  10 
to  Is).  This  approach  permitted  correlation  of  the  Committee's  study  with 
the  wholesomeness  experiments  in  which  the  animals  were  Fed  beef  composed 
and  irradiated  in  the  manner  described.  It  is  recognized  that  variations  in 
the  beef  composition,  the  irradiation  technique  or  the  analytical  procedures 
may  modify  these  results. 

During  the  course  of  this  study,  analytical  techniques  have  been 
improved  to  allow  determination  of  certain  higher  molecular  weight 
compounds  not  originally  reported  in  the  quantitative  analysis.    This  effort 
to  improve  the  analytical  methodology  iB  a  continuing  project  at  the  Nalick 
laboratories.     A  recently  developed,   unpublished  procedure  utilizing 
dichloromethane  appears  lo  extract  certain  hydrocarbons  more  thoroughly 
than  previous  techniques.    Very  preliminary  results  on  a  single  sample 
reveal  significantly  higher  levels  of  pentadecane  and  heptadecene  in  the  beef 
than  those  shown  in  this  report.    11  is  hoped  that  continued  analytical  refine- 
ments will  ultimately  ensure  a  comprehensive  and  accurate  inventory  of 
compounds  in  irradiated  beef.     However,   at  present,   the  Committee  must 
confine  its  consideration  to  the  best  available  data,  rt-cognizing  both  their 
qualitative  and  quantitative  limitations. 
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IV,     VARIABLES  AFFECTING  RADIOLYTIC  PRODUCTS 


radiation  produces  volatile  compounds  in  meal  because  the  energy 
from  the  electron  or  gamma  source  is  sufficient  to  ionize  any 
,om  with  which  it  inferacta.     [nteralomic  bonds  are  broken,  thus  fragmenting 
le  molecules  and  forming  free  radicals  ivhioh  can  reoombine  to  form  new 
impounds.     In  moBI  biological  sysleins,    water  is  the  most  abundant 
impound  and  the  moat  obvious  target  of  high  energy  irradiation.     Transitory 
jdiolytic  products  of  water  are  formed;  these  react  with  other  molecules 
r  fragments  to  produce  a  number  of  compounds  (2).     Irradiation  may  also 
ireclly  cleave  bonds  in  organic  molecules  to  produce  free  radicals.     The 
fcombmalion  of  these  molecular  fragments  creates  ne*  compounds. 
heoretically.    irradiation  of  a  complex  matrix  such  as  beet  should  produce 

umerous  radiolytic  products.      In  the  frozen  state,    the  number  of  new 
roducts  would  be  reduced  somewhat  since  the  rigid  structure  would  impede 
le  reaction  of  molecular  fragments.     Many  of  these  products  would  be 

id  would  have  remamed  undetected  by  the  analytical  methods 
ployed  in  this  study.     These  compounds  were  not  considered. 


FAT  CONTENT 


Investigators  have  shown  the  major  source  of  volatile  compounds 
formed  upon  irradiation  of  beef  to  be  the  lipid  fraction  (5,  B.  9.  10).      Protein 
is  of  secondary  importance  in  their  production  and  carbohydrates,    vitamms. 
sterols  and  pigments  make  an  even  lesser  contribution  (HI.     This  la  graphi- 
cally demonstrated  by  Figures  !  and  2.     At  a  constant  temperature  and 
radiation  dose,    production  of  Cg  to  C,  alkanes  was  three  to  five  times  greater 
when  high  fat  (35  percent)  beef  was  irradiated  than  when  lean  specimens 
(5  percent)  were  similarly  exposed.      The  concentration  of  acelaldehyde 
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Figure  1 .    Effect  of  tat  content  on  component  concentration*.    Irradiation 
temperature;    -So'C,  dose  45  kGy  «.5  megarads).    From  7 


10  20  90  4C 

%    FAT 
Figure  2.     Effect  of  fat  content  on  component  concent  ration* ,     Irradiation 
lemperalure:    SO'C,  dose  4S  kGy  (i.  S  megarads).    From  7 
wilb  permlsEion. 
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lound  in  animal  fat  IC18:1},  yields  significant  quantities 
leptadecadiens  atter  irradiation.  Similarly,  irradiatio 
ted  fatty  acid  (linoleic  1  to  a  triene  and  a  triply  i 


Although  preferential  scission  occurs  ne 
any  of  the  carbon  bonds  in  the  falty  acid  chain  c 
to  produce  the  entire  gamut  of  hydrocarbons  trt 
Stearic  acid,  tor  example,  could  yield  all  hydrt 
to  heptadecane: 


carbonyl  grouping 
iroken  by  irradiation 
to  its  C^,j  homologue. 


CH,CH,CK,  CH,CH,CK,CH,CH,  CH,  CKg  Cl^ClbCEfa  ObCUj  Clb  CH,COOH 


Oxygen  compound*,  with  the  exception  of  carbon  dioxide,  sre  usually 
found  in  modesi  amounts  in  irradiated  beef.     Carbon  dioxide   is  produced 
in  large  amounts  from  the  decarboxylation  of  the  fatty  acids.      Small  amounts 
of  aldehydes  and  ketones  are  generated  after  irradiation  of  beef,   even  in 
the  absence  of  oxygen.     They,   too,  are  believed  to  originate  from  the  fat . 
presumably  from  cl'-avages  within  the  glyceryl  moeity  adjacent  to  the  ester 
linkage  (9).     Ethanol  is  delected  in  irradiated  beet  but  not  after  irradiation 
of  dry  triglycerides  or  fatly  acid  eaters  (6). 

The  small  amounts  of  sulfur  and  aromatic  compounds  resulting 
from  radiolysis  probably  come  from  direct  bond  cleavage  of  amino  acid 
moeities.  Merritt  £l  aL  (B)  could  find  no  evidence  for  the  rupture  of 
peptide  bonds.  The  main  products  from  protein  irradiation  originated 
from  the  cleavage  of  side  chains  or  end  groups.  The  aromatic  amino 
acids  or  those  with  sulfur  groups  seem  the  most  radloaensitive.     Benzene 
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TEMPERATURE,  C 
Figure  3,    Effect  oT  temperature  on  component  concentration.    Irradiation 
dole  4S.  kGy  (4.  5  megarads).     From  9  with  permtssion. 


-80       -70       -SO        -SO       -«       -30      -M        -10  0 

TEMPERATURE-'C 

Fif^re  4.     Effect  of  lemppralure  on  caniponert  concent  rations. 
45.  kCy  (4,5  megaracjs).     Krom  T  wilh  permission. 
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and  toluene  are  thought  to  be  produced  from  phenyl  alanine  while  ■uindea, 
disuirides  and  mercaptana  are  derived  from  methionine  or  cystine  (E).    The 
contribution  from  the  steroids  is  minor  and  is  generally  ignored.    Cholcaterol 
irradiated  at  60  kGy  (6  megarrds)  gives  rise  to  a  aeries  of  normal  alksnes 
C,  to  Ci  as  well  as  to  isoalkanes  (C^  to  C,)  (Bl.     These  products  are  most 
likely  derived  from  the  cleavage  of  the  alkyl  side  chain  of  choleaterol.    A 
recent  publication  provides  an  excellent  discussion  of  the  radlolytic  products 
from  various  food  components  (4). 

B.  TEMPERATURE  ^ 


The  quantities  oi  radiolytic  products  in  becT  are  related  directly 
to  the  irradiation  temperature.    Figure  3  shows  the  amounts  of  volatile-. 
compounds  produced  in  beef  related  to  the  temperature  at  which  the  meat 
was  irradiated  [9).    All  products  increased  with  incrsases  in  temperature 
between  -IBS"  and  *60''C.    The  effect  of  temperature  on  tlie  production 
o[  representative  individual  compounds  is  shown  In  Figure  4.    The  charac- 
teristic irradiation  odor  and  flavor  also  became  more  apparent  as  the 
irradiation  temperature  increased.    An  expert  flavor  panel  had  no  difficulty 
in  identifying  the  beef  irradiated  at  the  higher  temperatures  (9>. 

Although  volallles  are  minimal  at  extremely  low  temperatures, 
economic  considerations  dictate  that  the  irradiation  be  accomplished  at 
a  somewhat  higher  temperature.    The  most  favorable  compromise  among 
quality,  cost  and  irradiation  requirements  is  about  -30°  t  10°C  (121. 


Merritl  and  colleagues  (101  demonstrated  a  linear  relationship 
tween  irradiation  dose  and  the  production  of  radiolytic  compounds. 
fact,  this  relationship  is  an  excellent  test  to  determine  whether  a  given 
mpound  was  of  radiolytic  or  nonradiolytic  origin.    Figure  5  ahoWa  that 
e  concentration  of  volatlles  increases  steadily  as  the  irradiation  dose 


le  absolute  and  relative  quantities  Shown  in  ihe  figures  in  this  section 
er  significantly  from  the  data  in  Table  1  because  of  differences  in  the 
content  and  irradiation  doses  of  the  respective  samples.     For  example, 
data  for  Figure  5  shows  lesser  amounts  of  hydrocarbons  in  comparison 
1  the  sulfur  and  carbonyl  compounds  and  reflects  the  low  fat  content 
o  3  percent)  of  this  sample.    The  values  in  Table  1  are  from  beef  with  a 
content  of  10  to  12  percent. 

-  24  - 
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IRRADIATION  DOSE.Mrods  <-c>"°> 

Figure  S.    Effect  o(  Irndtatlon  doa«  on  component  concentration.    IrradUtion 
temperature   -40'C.    From  9  with  pennteBton, 


DOSE 

Effect  of  irradiation  dose  on  component  concent, 
at  -ao'C.     From  7  with  permlBSlon. 
(To  convert  to  kGy,  multiply  megaradH  by  10) 
-26  - 
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Figure  6  shows  (he  concentrations  of  several  hydrocarbons  and  of 
acetaldehyde  found  in  beef  as  a  function  erf  radiation  dose.     A  linear  relation- 
ship between  dose  and  radioiylic  product  exists  over  the  entire  dose  range 
studied,  with  the  concentrations  ot  hydrocarbons  rising  more  rapidly  than 
those  of  the  sidehyde. 

At  an  irradiation  temperature  of  about  -40°  C  the  minimum  radiation 
dose  for  microbiological  safe^  of  beef  is  41  kGy  (4. 1  megarads)  {1).     This 
represents  the  ra'diation  dose  required  to  reduce  by  a  factor  of  lo".   the 
nuifber  of  viable  spores  of  the  moat  radiation- resistant  strains  e*  Qoatrldium 
botulinum.   In  the  present  study     the  dose  averaged  56  kGy  (5.  6  megarads). 
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V.  EVALUATION  OF  HEALTH  EFFECTS 


Designating  "safe"  levels  for  the  intake  or  specific  substanceE  Is  a 
perennial,  elusive  and  perhaps  impossible  goal.    The  goal  Is  sn  ever-moving 
target,  constantly  changing  aa  new  data  become  available  and  analytical 
techniquGB  become  more  aensttive.    Absolute  safety  can  never  be  assured. 
Nevertheless,  assessments  of  aafety  are  often  required  even  when  data  are 
not  always  adequate.    In  the  face  of  this  dilemma,  prudence  suggests  that 
realistic  guidelines  be  developed  to  gpuge  the  potential  benefit  and  hazard 
of  products  lo  which  the  public  is  exposed.    Various  expert  commissions 
have  attempted  to  fortnulale  such  guidelines  for  food  additives,  but  no 
universally  acceptable  criteria  have  yet  been  established. 

Perhaps  the  moat  widely  employed  concept  Is  that  ot  margin  of 
safety,   based  on  some  fraction  of  the  largest  dose  of  a  substance  that  can 
be  given  to  animals  or  man  without  causing  adverse  effects.    Often  1 
percent  of  the  minimum  toxic  dose,  determined  experimentally  in  animals 
is  considered  safe  for  man  (2).    This  is  an  arbitrary  measure,  with  the 
obvious  dangers  of  extrapolating  from  animal  to  human  exposures  and  of 
variations  in  individual  sensitivity. 

A  more  arbitrary  guideline  Is  the  attempt  by  snne  bodies  to  specify 
an  absolute  quantity  of  a  substance  as  "toxicologic ally  inconsequential" 
or  "toxicologic ally  Insignificant.  "   Values  of  I  to  10  parts  per  irlltlDn 
in  foodstuffs  have  been  suggested  by  various  groups.    The  Committee 
believes  this  "guideline"  to  t>e  potentially  dangerous  for  many  substances, 
such  as  aflatoxln,   plutonium,  botulinum  toxin,  dloxin  and  others,  are 
serious  health  hazards  at  even  lower  levels.  .    . 

Other  criteria  of  safety  suggested  by  one  or  another  working  group 
include  the  long-term  consumption  of  a  substance  without  apparent  hazard; 
its  presence  In  foods:  a  r.hemical  similarity  with  compounds  of  known  low 
toxicity;  its  rapid  metabolism  to  Innocuous  products  or  its  occurrence  as  a 
natural  conslUuenl  or  metabolite  of  the  human  body.    A  frequently  used 
criterion  is  thai  of  "added  burden.  "   This  Is  Interpreted  as  the  potential 
increment  of  hazard  added  to  that  received  from  other  sources. 

The  Committee  utilized  all  of  these  factors  and  other  relevant 
evidence  in  its  conaideration  of  each  compound  in  irradiated  beef.     No 
substance  was  arbitrarily  dismissed  because  of  "insignificant"  or  "incon- 
sequential" concentrations.     The  Committee  found,   as  have  other  groups 
concerned  with  similar  questions,   that  the  available  expeiimental  and 
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s  types  of  evtdeiK 


stdered  by  the  Committee  ii 


POSSIBLE  OBIGEN 


\s  stated  in  the  introduction,  the  irradiation  of  food  has  beea  defined 
lalules  of  the  Food  and  Drug  Administration  aa  an  "additive"  rather 
a  "process"  (21  CFR  179.21.   formerly  121.  3001)  (4).     Consequently, 
talions  governing  food  additives  must  be  applied  to  irradiated  foods. 
1  most  of  the  compounds  under  discussion  increased  eigniflcantly 
-adiplion,   several  showed  no  change  from  the  frozen  control  levels 
ioi  be  considered  as  radiolytic  products.    Other  compounds  increased 
ler  thermal  sterilization  than  after  irradiation.    The  concentrations 
compounds  in  frozen  control,  thermally  sterilized  and  irradiated 
'  compared  in  Table  2. 
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ACCEPTABLE  DAILY  INTAKE  (ADD 


A  working  parly  commissioned  by  tlie  Council  of  Europe  and 
representing  17  countries  reviewed  the  tOKicology  of  a  numbei-  of  widely 
used  flavoring  substances  and  recommended  acceptable  levels  of  daily  intake 
in  those  cases  where  il  deemed  the  data  to  be  adequate  <!).     Five  of  these 
compounds  are  among  those  detected  in  the  irradiated  beef.     These  compounds 
and  their  concentrations  in  beef  are  listed  in  Table  3,   together  with  the 
Council  of  Europe's  ADls.      For  each  of  Iheae  compounds.    Che  ADI  is  at  least 
several  hundred  times  the  amount  one  would  normally  ingest  from  beef. 
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DISTRIBUTION  iN  FOOD  AND  BEVEHAGES 


Virtually  all  the  compounds  detected  in  the  irradiated  beef  are 
present  in  other  foods.     Some  of  the  simpler  compounds  such  as  methanol, 
ethanol.  butanone.   etc.   have  been  identified  in  almost  every  food  or 

widely  consumed  foods  are  considerably  greater  than  in  the  irradiated  beef. 
Thus,  cheese  is  richer  in  ketones,  eggs  in  sulfur  compounds,  citrus  fruits 
in  aldehydes  and  apples  in  certain  hydrocarbons.  Although  the  presenc?  of 
a  compound  in  a  common  food  does  not  assuie  its  safety,  it  does  provide 
a  standard  against  which  the  amount  in  beef  can  be  compared.  In  addition, 
these  data  help  gnuge  the  "added  burden"  of  substances  that  might  be 

very  small  fraction  of  the  amount  of  a  compound  entei  iii|;  the  body  from 
Other  sources.     Perhaps  the  most  striking  example  of  the  lelatiielj  tiivial 
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addition  from  beef  to  the  overall  intake  is  that  of  ethanol.  A  peraon 
consuming  one  kg  of  irradiated  beef  daily  throughout  a  long  lifetime 
would  ingest  only  a  small  fraction  of  the  ethanol  contained  in  a  single  glais 


AUTHORIZATION  BY  FOOD  AND  DRUG  ADMINISTRATION 


The  Food  and  Drug  Admtntstraiion  authorizes  the  use  of  certain 
solvents  and  additives  in  the  preparation  and  preservation  of  various 
foods  (3).    In  some  cases,  the  compound  Is  authorized  by  name;  In  other 
cases  oils  or  solvents  with  well-defined  boiling  or  melting  point  rangea 
are  indicated.    Thus,  dodecanal  is  speclftcally  authorized  as  a  synthetic 
flavoring  subslsnce,  methanol  as  an  extractant  and  butane  as  an  axysen 
displacer.    Implied  rather  than  specific  permission  is  given  to  certain 
alkanes  found  in  irradiated  beef  since  they  fall  within  the  authorized 
boiling  range  of  "odorless,   light,   petroleum  hydrocarbons,  "  which  Is  a 
permitted  additive  for  a  number  of  foods.    Similarly,  other  aliphatic 
hydrocarbons  in  irradiated  beef  are  presenl  In  mineral  oil  which  ii 
authorized  for  certain  food  usages.    Table  4  summarizes  the  various 
regulations  In  which  the  compounds  In  irradiated  beef  are  either  explicitly 
or  implicitly  authorized  in  food.    It  should  be  noted  that  more  than 
one-third  of  the  compounds  Identified  in  irradiated  beef  are  lound  in  thla 
list.  Including  all  of  the  strsight-chsin  alkanes  except  pentane. 


TOXICITY  OF  METABOLIC  PRODUCTS 


Any  evaluation  of  the  toxicity  of  a  compound  must  include 
conatderatfon  of  Its  metabolic  transformations  in  the  body.    Unfortunately, 
these  pathways  are  not  always  linown  so  that  the  fate  of  some  compounds 
must  be  inferred  by  analogy  to  related  substances  whose  metaballsm 
has  been  studied  more  thoroughly.    Available  evidence  luggests  that 
alkanes  and  the  oxygenated  compounds  are  converted  through  well -recognized 
metabolic  pathways.    The  metabolism  of  alkenes,  alkynes  and  certain 
other  compounds  is  not  as  well  known.     The  fete  of  Itie  individual 
compounds  will  t>e  considered  in  detail  in  the  following  section*  of  this 
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DATA  FROM  CONVENTIONAL  TOXICITY  STUDIES 


Although  constdersble  toxicity  data  are  available  Tor  many  of  th* 
compounds  under  c one i deration,  they  are  of  limited  utility  In  th«  present 
study  since  routine  teats  generally  utilize  single  exposures  to  large  doaea. 
This  method  enables  Investigators  to  establish  the  LDsg,  LDuo>  mlntmitm 
lethal  dose  or  least  toxic  dose  of  a  compound.     It  provides  a  crude  Index 
which  allows  one 'to  distinguish  among  highly,   moderately,  and  mildly  toxic 
compounds.    It  has  little  relevance,  however,   to  the  problem  of  irradiated 
beef  where  the  concern  is  with  possible  toxicity  induced  by  repeated  tnKeation 
of  small  doses  of  a  compound.     Long-term  studies  at  modest  dose  levels  wotild 
be  more  Informative,  but  are  rarely  reported. 

Another  difficulty  in  utilizing  the  available  toxicity  data  to  evaluate 
the  compounds  In  irradiated  beef  lies  in  the  different  routes  of  administra- 
tion.   A  number  of  the  volatile  compounds  In  irradiated  beef  are  widely 
used  as  Industrial  Bolvents  and  have  been  carefully  studied  for  their  safety 
In  the  factory  or  shop.    However,   the  primary  objective  of  these 
toxlcological  studies  has  been  to  eEtabllsh  permissible  levels  In  the 
workroom  atmosphere;  and  it  is  difficult  to  utilize  such  data  in  eatimatlng 
the  toxicity  of  a  compound  when  Ingested  In  food.    In  the  first  place, 
data  on  the  retention  of  inhaled  compounds  are  scarce  and  not  alvsys 
reliable.    Then,  too,   a  compound  abaorbed  through  the  lungs  may  undergo 
a  fate  different  from  that  it  would  experience  after  enteral  absorption. 
This  would  be  particularly  true  for  compounda  that  are  metaboUted  In  the 
lung  or  the  liver,  so  that  one  cannot  interchange  with  any  assurance 
toxicity  data  between  the  two  routes. 


CARCINOGENICITY,   MUTAGENICITY  AND  TERATOGENICITY 


In  recent  years,  some  compounds  long  believed  to  be  innocuous, 
have  been  implicated  in  tumor  production,   genetic  alteration  or  birth 
abnormalities.    The  traditional  toxlcologtcal  indices  must  therefore  be 
increased  to  include  these  parameters.     Regulations  concerning  the 
possible  carcinogenicity  of  food  additives  are  particularly  stringent. 
Consequently,   tetrachloroethylene  (perchloroethylene),   benzene  and 
certain  alkenes  have  been  scrutinized  with  especial  care  despite  their 
low  concentrations  in  Irradiated  beef.     Tetrachloroethylene  in  very  high 
doses  has  recently  been  shown  to  oause  liver  tumors  in  mice  (3>.     Bensene 
is  a  suspected  leukemogen  in  man,  while  the  alkenes  In  their  metabolism 
produce  epoxides,   some  of  which  may  be  carcinogenic.    These  will  be 
discussed  In  the  appropriate  sections. 
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VI.    ANALYSIS  OF  INDIVIDUAL  CHEMICAL  CLASSES 


HYDROCARBONS 


Occurrence 


if  alkanes  in  cooked  and  uncooked  satnplea 
1  controls  and  of  heat-  and  radlatton -sterilized  beef  are  liated  In 

The  table  also  includes  data  on  the  occurrence  of  these  compounds 
later  and  food.      These  data  strongly  suggest  that  the  straight- chain 
Lcta  at  radiolysis  for  the  irradiated  beef  contains  each  it 


jrodi 


frozen  controls.     On  the  other  hand,   the  brani 
2-niethyl  propane,  are  found 
sterilized  meal. 

It  ia  also  apparent  from  Table  b  that  many  of  these  alkanes  are 
common  In  our  environment.    They  are  found  In  air  and  water  and  In  many 
foods,  including  untreated  or  cooked  meats,  vegetables,   fruits,  nuts,  and 
dairy  products.      Quantitative  data  are  not  generally  available,   but 
single    studies   on   apples    (24)   and   eggs    (20,21)    reported   concentrations 
of  the   higher  alkanes   comparable  with  or   greater  than  those   found   in 
irradiated  beef.      There  la  also  evidence  that  some  of  these  compounds 
are  produced  during  cooking  and  that  their  content  in  beef  is   higher 
after   microwave  than   after   conventional   cooking   (22). 

The  lower  members  of  the  ilkane  series  are  gaseous  or  highly 
volatile  at  normal  temperatures.    They  are  used  widely  In  industry  as  fuels, 
lubricants,  solvents  and  fped-stocks  for  numerous  chemical  processes.     It 
is  not  surprising,  therefore,  that  many  of  these  members  have  been  delected 
al  significant  levels  in  metropolitan  atmospheres  and  water  supplies. 


pulmonary  system  and  their  retemior 
of  the  body  and  tissues.  Rats  expose 
vapor  (170  gltn' )  for  2  to  10  hours,  r 
tlon  of  approximately  4  mg  per  g  of  1 


es  are  absorbed  through  the 
closely  parallels  the  fat  content 
to  high  concentrations  of  hexane 


n  concentrations 
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in  most  tissues  occurred  in  4  to  5  hours.     When  exposure  was  terminated, 
the  volatile  hydrocarbons  were  rapidly  eliminated  unchanged  in  the  expired 
air.      This  fact  was  demonstrated  with  human   volunteers  who  breathed 
approximately  100  ppm   ot  hexane   tor  4  hours.      When  returned  to  ambient 
air,    the  subjects  rapidly  eliminated  (he  hexane  and  within  4   hours,    its 
concentration   in  the  expired  air  was  lees  than  0.5  ppm   (26). 

Llllle  is  known  about  the  absorption  at  alkanes  from  the  gastrointes- 
tinal tract,  but  the  degree  of  absorption  seems  to  depend  on  the  molecular 
dimensions  of  the  hydrocarbon.    Mineral  oil,   consistinE  largely  of  paraffins 
with  15  to  30  or  more  carbon  alome,    is  poorly  absorbed  (17).      On  ingestion. 
only  2  percent  is  absorbed  and  this  presumably  represents  the  shorter 
members  ot  the  series.     Slight,   but  significant,  absorption  of  hexadecane 
(3,  7)  and  heptadecane  (31)   occurred  in  rata  fed  small  amounts  daily. 
Longer  chain  paraffins  were  more  poorly  absorbed. 

Because  of  their  relative  physiological  and  pharmacological 
Inactivity,   the  metabolism  ot  alkanes  has  not  been  studied  as  thoroughly 
as  more  reactive  substances.     Consequently,   the  precise  metabolic 
disposition  of  many  ot  these  compounds  is  not  Itnown  and  can  only  be 
surmised  from  investigations  on  some  ot  Iheir  homologues. 

metabolism  of  alkanes  and  isoalkanes  is  catalyzed  by  microsomal  mixed- 
function  oxidases   (MFO)   (12).      This   ubiquitous,    highly   inducible   enzyme 
system  (5,11)   found   in  most  tissues   of  all  higher  organisms,    is   generally 
associated  with  the  metabolism   of  steroids   and  a  wide   variety  of  xenobiotic 
including  drugs   and   pesticides.      Both   low   and   high   molecular  weight 
alkanes  such  as   butane   (10).    pentane   (10),    heptane   (G),    decane  (15),    and 
hexadecane   (19;    are    oxidized    to  the    corresponding   alcohol  by  this    system. 
Although  ail  of  the  alltanes   found  in   irradiated  beet  have  not   been  studied, 
it  seems  reasonable  to   conclude  that  they  are  metabolized  in  the   same 
way  as  their   higher   or   lower  homologues.   . 

Among  the  simpler  alkanes,   the  preferred  site  of  attack  is  the 

he  secondary  bond  the  next  most  Susceptible  and 

(10).     Thus,   n-butane  on  oxidation  yields  2-bulBnol  with  only  traces  ot  the 
primary  alcohol.     Similarly.   2-pentanol  is  the  msjor  product  of  n-penlane 
hydroxylation.     Significant  amounts  ot  3-pentanol  but  only  barely  detectable 
amounts  of  the  primary  alcohol  (1-pentanol)  are  also  produced. 

However,   the  higher  alkar 
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The  ultimate  fate  ot  the  alcohols  produced  from  the  atk»ne  tiydroxy- 
latlon  is  not  known  with  certainty.    Some  are  probably  conjugated  and 
excreted  in  the  urine  «s  glucuronldes  (18)  while  aoffle  may  be  metabollzad 
further  to  the  corresponding  fatty  acid  (19. 23).  a  fate  clearly  demonatrued 
tor  hexsdecane  and  octadecane.     Hexadecane  was  converted  by  the  MFO 
and  other  enzymes  to  cetyl  alcohol  and  palmitic  acid  (19).  the  latter 
presumably  by  further  oxidation  of  the  alcohol,     in  contrast  with  tbelr 
activity  In  decane  oxidation,  lung  microsomes  showed  relatively  low  actlvily 
compared  with  liver  microsomes  in  the  oxidation  of  hexadecane,  white  the 
kidney  microsomes  were  completely  inactive.    Alcohol  dehydrogenase 
catalyzes  the  oxidation  of  lower  aliphatic  alcohols  (30)  to  the  correapondlfls 
aldehydes,  which  are  then  further  oxidized  to  their  acids. 


The  simplest  stkane  homologues  -•     methane,  ettiaoe  and 
propane  --    are  generally  considered  to  be  innocuous  when  inhaled  at 
concentrations  t>elow  1  percent  by  volume.     Several  thousand  parts  per 
tniltion  of  these  gases  are  necessary  to  produce  any  detectabla  physiological 
effect  and  even  ai  these  levela,   the  effect  is  a  mild  hypoxia  reaulting  from 
the  corresponding  reduction  of  oxygen  in  the  inspired  air.     No  threshold 
limit  values  (TLV>  have  t>een  established  for  their  presence  in  workroom 
atmospheres. 

range  from 


Table  6.    Threshold  limit  values  for  alkanes  (1). 
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Pentane                                                600                                      isoo 
Heitane                                                 100  380 

Heptane                                                      400                                          ISOO 
Octane                                                  300  1450 

Nonane 200 1Q50 
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Propane  and  butane  are  used  In  processing  and  packaging  of  Tooda 
to  remove  and  displace  oxygen  and  have  been  approved  bb  GRAS  ("generally 
recognized  as  safe")  by  (he  Food  and  Drug  Administration  for  this  purpose 
(27).     Petroleum  hydrocarbon  Tractions  are  used  as  solvents  Co  eittract  oils 
from  various  food  preparations.    These  fractions  are  mixtures  of  hydro- 
carbons boiling  within  a  given  temperature  range  and  may  include  hexane. 
methyl  pentane.  heptane,  dimethyl  butane,  and  other  compounds.    Their  use, 
in  accordance  «ilh  good  manufarlunng  practices,    has  been  approved  by  the 
■  Joint  FAO/WHO  Expert  Committee  on  Food  Additives  (17).     Similarly,  FDA 
regulations  permit  the  use  of  hexane  (21  CFR  173.270;  172.560,   formerly 
21  CFRJ21.  1045;  121.1082)  2- methyl  heptane  (21  CFR  172.882.    formerly 
21  CFR  121.  L154)  and  heptane  (21  CFR  172.250,   formerly  21  CFR  12!.  1203)  as 
solvents  for  foodstuffs  under  controlled  conditions  (27).    Also  mineral  oil 
which  contains  high  molecular  weight  hydrocarbons  is  employed  for  a  variety 
of  food  and  medicinal  purposes  (21  CFR  172.878,   formerly  21  CFR  121.  U46) 
(27,17). 

Virluaily  no  toxicological  data  are  available  tor  the  individual  higher 
molecular  weight  alkaAes.     Most  of  the  available  reports  concern  various 
industrial  products  consisting  of  complex  hydrocarbon  mixtures  including 
some  of  the  C,ot°  ^i  alkanes.     One  of  the  few  studies  of  these  higher 
paraffin  members  given  syslemically  la  thai  of  Jeppsson  (16)  who  injected 
mice  intravenously  with  emulsions  containing  various  ai^tanea.     The  LDioo 
for  penladecane.   hexadecane  and  heptadecane  was  approximately  ID  g  per 
kg  for  each  of  these  alkanes.     Hine  and  Zuidema  (13 )  administered  the^. 
following  mixturea  of  paraffins  and  naphthenes  intragastrically  to  rata  at 
concentrations  of  25  ml  per  kg  without  causing  death  in  any  of  the  animals; 
C,  and  C,o;  C,,and  C,,and  C,,  through  C,,  . 

None  of  these  alkanes  has  proved  carcinogenic  but  some  have  enhanced 
.  ("promoted")  the  development  of  papillomas  in  mouse  skin  pretreated  or 
"initiated"  with  subcarcinogenie  doses  of  polycyclic  aromatic  hydrocarbons. 
Sice'  (29)  "initiated"  tne  skin  of  female  Swiss  mice  with  7, 12  dimethylbeni 
(a)anthracene  and  subsequently  applied  a  number  of  alkanes  and  alkanols. 
The  skin  tumor  incidence /number  of  mice  were 'as  follows:  hexane  (0/30), 
octane  (0/40).  decane  (2/30),   dodecane  (6/30),   te(ra<lecane  (5/30),  hexadecane 
(1/50)  and  octadecane  (1/30).    The  Latent  period  before  tumor  appearance 
promoted  by  dodecane  and  letradecane  was  20  to  60  weeks,   compared  with 
more  than  50  weeks  with  decane  and  octadecane. 

Similar  conclusions  were  reached  in  an  experiment  with  dodecane 
(28)  and  in  a  more  recent  series  of  experiments  by  Horton  ct  al.  (14) 
in  which  male  C3H  mice  were  treated  repeatedly  with  0. 14  percent  benio(a) 
pyrene  dissolved  In  certain  alkanes  or  in  decalin  (decahydronaphthalenel. 
Benzo(a)  pyrene  In  decalin  alone  caused  33  percent  malignant  tumors  while 
benzo(a)  pyrene  with  dodecane.  hexadecane,  octadecane  and  elcosane  produced 
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malignant  akin  tumors  In  >ll  of  the  anlmalB.  These  expcFlmeota  aucgeBt 
that  chronic  e;q>osure  to  high  concentrations  ot  some  alkaiias  can  mbanc* 
the  production  of  tumors  "Initiated"  by  polycyclic  aromatic  hj^drocarttoos, 
but  ^ve  no  indication  that  the  alkanes  alone  were  carcliMtgenlc. 


Disc UBS  Ion 

Each  at  the  alkanes  round  in  Irradiated  beef  has  occurred 
in  other  toods,    sometimes  more  abundantly  than  in  the   irradiated 
beer.    Their  origin   in  many  of  these  foods  is  unknown.    A  number  of  the 
alkanes  are  employed  as  solvents  or  In  preparations  approved  for  vartoul 
purposes  by  the  Food  and  Drug  Adminlstrallon  and  by  africUl  Intematlonkl 
bodies.    The  lower  homologues  are  common  industrial  substances  whose 
threshold  limits  In  workroom  atmospheres  are  several  orders  of  magnitude 
greater  than  their  concentrations  In  beef.    A  similar  margin  of  safety 
exists  for  each  of  the  compounds  whose  least  toxic  effect  has  been  determltMd. 
Some  of  the  metabolic  products  of  these  substances,  where  known,  are  cither 
compounds  normally  found  In  the  body  or  substances  metabolized  by 
known  physiological  processes  to  compounds  believed  to  be  nontoxic. 

The  Committee  carefully  reviewed  the  dsta  demonstrating  that 
several  of  the  higher  alkanes  and  alkanols  may  act  as  co-carcinogen3 
or  tumor -promoting  agents  In  mice  pretreated  with  polycycllc  aromatic 
hydrocarbons.    The  possibility  seems  slight  that  alkanes  In  the  quantities 
found  in  irradiated  beef  are  co-carctnogentc.    Not  only  were  the  tklluinefl 
applied  in  Ihe  presence  of  a  large  concentration  of  a  known  carcinogen,  but 
their  doses  were  huge  in  comparison  with  the  amounts  found  in  beef. 

The  available  data  on  the  alkanes  suggest  that  the  consumption 
of  irradiated  beef  would  not  pose  a  significant  increment  of  hazard  to 
the  amounts  an  individual  would  be  unavoidably  exposed. 
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2.  Alkenea  and  Alkynes 

Although  the  most  apparent  effect  of  lipid  Irradiation  ia  the 
production  of  n-alkanee  with  one  or  two  leaa  carbon  atoms  than  the  original 
fatty  acids,  significant  amounts  of  unsaturated  hydrocartKins  are  also 
produced.    Simple  alkenea  are  produced  from  saturated  fatty  acids  while 


The  alkenea  and  alkynes  and  their  concentrations  found  in 
reated  beef  samples  are  listed  in  Table  T  aa  are  their 

in  air,  and  in  other  tooda. 

As  might  be  expected,  almost  the  entire  series  of  straight- chain 
alkenes,  from  Cg  to  Ci,  haa  been  identified  in  the  irradiated  beef. 
An  exception   is   prapene  which  was  not  detected.      Heptadecene 
and  hexadecadiene  are  (he  most  abundant  of  the  unsaturated  hydrocarbons 
with  618  and  706  ug  per  kg  beef,   respectively.     The  former  la  presumably 
generated  from  stearic  acid  and  the  latter  from  oleic  acid,  among  the  moat 
common  fatty  acid  constituents  in  beef.    Traces  of  decyne  and  undecyne 
have  also  been  detected.    The  precursors  of  these  highly  unsaturated 


report  suggests  that  eggs  are  a  particularly  rich  source  of  these  compounds 
(13, 14)  and  several  of  the  higher  homologues  —  nonene,  undecene, 
pentadecene,  hexadecene  and  heptadecene  —  appear  to  be  present 
In  concentrations  considerably  greater  than  any  alkene  in  the  irradiated 
beef.    All  alkenes  from  hexene  through  heptadecene  have  l>een  found  in 
cooked  beet  and  most  members  of  this  series  have  also  been  detected  in 
other  meats  and  dairy  products.    The  amounts  are  generally  greater 
In  beet  when  cooked  by  microwave  than  by  conventional  means  (15), 
presumably  because  of  the  rapid  rate  of  healing.     Every  metnlier  of  tlte  series 
Q  to  CjT  has  been  found  in  coffee  or  in  some  fruit  or  vegetable  (26). 
Some  dlenea  and  alkynes  also  appear  in  food,  but  no  reference  could  be 
located  (o  indicate  the  presence  of  pentadecadlene,  hexadecadlene  and 
undecyne  in  any  food. 

Ethene  is  exceeded  only  by  methane  as  the  major  hydrocarbon 
emitted  into  the  atomaphere  from  automotive  exhausts  (19),      Lesaer  but 

propene.   bulene  and  hexene  ---  ai  e  also  present  m  exhaust  fumes  (18). 
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[n  tieevays  and  in  metropolitan  areas,  the  concentrBtion  of  elhene  approxi- 
matea  400  to  800  ng  per  cubic  meter  of  air  (1.  20)  while  other  alkenea  rajige 
from  3  to  lU  ug  per  nV  (2U.  Hydrocarbons  with  more  than  12  carbon  atoms 
are  generally  not  pi'esent  in  the  atmosphere  in  any  significant  amounta  (16). 
Butene  has  been  identified  m  drinking  water  supplies  in  the  United  States  (6) 
but  its  concentration  has  not  been  reported. 

The  alkenes  are  employed  in  large  quantities  In  the  manufacture 
of  uaHous  Industrial  products.  The  simpler  members  provide  the  raw 
material  for  plastics,  those  with  8  to  13  carbon  atoms 
for  plastiiizers,  and  the  longer  members  (Cu  to  Ci,) 
facluring  alkyl  ^ulf^1e  detergents. 


This  class  of  compounds  Is  oxidized  in  the  body  to  epoxides 
by  the  micrasoinal  mixed  function  oxidases  (MFO).    Although  the  epoxides 
exhibit  a  very  short  half-life  and  are  extremely  difficult  to  Isolate,  they 
have  been  demonstrated  to  be  obligatory  intej-mediates  of  alkene  metabollam 
(13,  21,  25).    They  may  be  unstable  and  rearrange  to  unknown  products  or 
may  be  converted  to  their  corresponding  diols  by  epoxide  hydialase  (9). 
The  diols  may  then  be  excreted  unchanged,  undergo  further  oxidation,  or  be 
conjugated  with  glucuronic  acid  (4,5).    Epoxide?  may  react  with  glutathione 
with  or  without  enzymatic  mediation. 

Boyland  and  Williams  (3)  reported  the  direct  conjugation  of  arotnatic 
epoxides  by  glutathione  S-epoxlde  transferase  found  In  rat  liver,  but  this 
reaction  has  not  been  studied  with  the  aliphatic  epoxides.     Both  enzymatic 
and  nonenzymatic  conjugation  would  depend  upon  the  stability  of  the 
aliphatic  epoxide  intermediate  and  upon  the  relative  affinities  o(  the 
glutathione  transferase  and  epoxide  hydratase  for  this  epoxide. 

The  metatmlic  pathway  of  the  dienes  remains  virtually  unexplored. 
However     a  single  study  with  butadiene  suggests  that  this  compound,    too. 
is  metatjolized  through  the  intermediate  formation  of  epoxides.     When 
butadiene  was  incubated  with  rat  liver  fractions,  3-butene  1,  2-dlol  and 
erythritol  (I,  2,3,  4-telrahydroxybutane)  were  produced  (8).    These  are  the 
compounds  one  would  expect  if  the  oxidation  of  each  double  liond  proceeded 
in  the  same  way  as  those  of  the  monounsaturated  alkenes  just  discussed. 

One  can  only  speculate  on  the  fate  in  the  body  of  the  two  alkynes. 
dccync  and  undccync.  produced  b>  beef  iii-Bdialion.      Phenylacetylene 
(Oa  llBt'SX-'iit,   oni'  or  the  few  rel.ntcd  compounds  that  has  been  Studied,  was 
found  to  be  relatively  stable  and  only  slowly  n 
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acid.    Williams  (27)  postulated  an  initial  hydration  of  the  triple  bond  to  fonr. 
the  enol  rorm  or  phenylacetaldehyde  which  was  then  oxidized  to  phenylacetic 
acid,  the  precursor  of  phenaceluric  acid.    He  believed  a  similar  pathway 
Is  taken  by  the  nuoroalkynes  to  yield  fluoroacetic  acid.     By  analogy,  the  end 
products  o!  decyne  and  undecyne  metabolism  would  be  decanoic  and 
undecanoic  acids  respectively. 


TOJticologists  have  largely  ignored  the  volatile  olefins, 
because  they  appear  to  act  primarily  as  asphyxiants  in  high  concerilralions  and 
exhibit  no  discernible  harmful  effects  at  low  or  moderate  concentrations.    All 

several  orders  of  magnitude  greater  than  those  found  in  beef  are  necessary 
before  any  significant  hazard  is  produced  (2,7,  il.  17).    The  Committee 

smaller  quantities  involved.    Toxicity  data  for  ihe  higher  alkenes  are  unavail- 
able. 

The  demonstration  that  alkenes  are  converted  metabolically  to 
epoxides  raises  the  poBSlbility  of  carcinogen  formation  in  vivo. 
Epoxidation  of  ethylenic  bonds  In  vinyl  chloride,  polycycllc  aromatic 
hydriiCBfbons  »nd  aflatoxln.  B,  Is  thou^t  by  many  to  represent  conversion 
of  the  pro-carcinogen  to  its  reactive  form.    The  question  arises,   there- 
fore,  whether  alkene  epoxides  represent  a  cartinogenic  haiard.      Relevant 
data  are  currently  confined  to  skin-painting  experiments  and  have  been 
summarized  by  Lawley  (10)       In  a  series  of  experiments  with  Swiss 
mice.    Van  Duuren  et  al,    123)  found  i,  2 -epoxy butane  and  i.  2-epOxydodecane 
to  be  inactive  but  they  cOQSidered  1.  2-epoxyhexadecane  to  be  lumongenic 
Since  It  induced  two  papillomas  and  one  squamous  ceil  carcinoma  in  41 
mice  surviving  an  average  of  427  days.     The  Committee  questioned  the 
authors' conclusion  that  these  data  demonstrated  the  carcinogenicity  of  this 
compound.      The  possible  presence  of  impurities  in  the  large  amounts  ot 
test  substance  used  and  the  very  few  tumors  induced  in  this  experiment 
raise  considerable  doubt  that  1,  2-epoxyhexadecarie  is  truly  a  carcinogen. 

Van  Duuren  (22)  has  pointed  out  that  diepoxides  are  more  apt  to 
be  carcinogenic  than  the  monoepoxides.     He  speculates  that  this  may  result 
from  the  cross  Unking  ot  DNA  with  a  consequent  alteration  of  its 
replication.      The  ability  to  effect  such  cross  linkages  would  depend  upon 
the  interatomic  disunces  between  the  epoxides.     No  information  is  available 
on  the  diepoxides  that  could  theoretically  be  produced  from  Ihe  dienes 
detected  in  the  irradiated  beef. 
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Ab  is  evident  from  this  brief  Ireatmenl  of  ttis  a! 
alkynes  in  irradiated  beet,   significant  gaps  exist  In  our  knowledge  of  the 
metabolism  and  toxicity  of  many  of  these  Bubstknces.     The  growing 
conviction  ttiat  epoxides  may  be  iroportant  in  the  carcinogenicl^  of  certain 
chemicals  emphaaizes  the  importance  of  additional,   systematic  investiga- 
tions on  the  metabolism  and  toxicology  of  the  aliphatic  unsaturated 
compounds. 

The  total  alkenes  and  alkynes  amount  to  2.  4  mg  per  kg  at  irradiated 
beef  for  an  average  daily  conaumption  of  approximately  0.  3  mg.    Each 
of  the  compounds  under  consideration  has  been  identified  In  other  foods. 
with  the  exception  of  pents-  and  heiadecadiene  and  undecyne.    All  of  the 
alkenes  from  tiexene  through  heptadecene  (C,      C^,  )  have  been  reported  in 
conventionally  cooked  beef.     As  mentioned  above,   the  ooty  analogue  of 
these  compounds  alleged  to  produce  tumors  is  1. 2-epoxyhexadeGaiM.  a 
presumed  epoxide  of  hexadecene.     Hexadecene  has  been  found  in  eggs, 
cooked  beef,    pork,    onions  and  chicken  broth  as  well  as   In  Irradiated 


Despite  the  widespread  induatrlal  u 
e  quantities,   no  reports  of  ai 
be  found. 

There  is  insufficient  information  to  permit  an  unequivocal  decision 
on  the  long-term  effects  of  small  quantities  of  alkenes.     However,  based 
on  Che  available  data,   the  Committee  concUidea  that. these  compounds, 
consumed  at  levels  found  in  irradiated  t>eef,.  are  not  likely  to  represent  a 
significant  increment  of  hazard  to  that  encountered  by  expoaurs  from 
unavoidable  s 
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3.  Aromatic  Hydrocarbon  a 

Three  aromatic  hydrocarbons  have  been  detected  in  irradiated 
beef:  benzene,   toluene  and  xylene  (Table  8).     Irradiation  had  little,   if  any 
effect  upon  the  concentration  of  xylene,   which  is  apparently  not  a  radiolytic 
product.     On  the  other  hand,   the  amounts  of  benzene  and  lotuene  varied 
directly  with  the  irradiation  dose  (Figure     71,    presumably  from  the 
action  of  ionizing  radiation  upon  the  amino  acid,   phenyl  alanine  (iU.     Heating 
alone  produced  comparable  amounts  of  toluene  but  not  of  benzene.    Similarly, 
small  amounts  of  benzene  have  also  been  produced  after  the  irradiation 
of  codfish  (40). 

hundreds  of  millions  of  gallons  are  produced  annually  in  the  U.  S.    Of  special 
significance  is  the  presence  of  benzene  in  gasoline  with  the  consequent  '• 
ubiquitous  contamination  from  automotive  emissions.     It  has  been  estimated 
that  over  one  billion  pounds  of  benzene  per  year  are  emitted  into  the 
atmosphere.     Significant  quantities  of  benzene,  aa  well  as  of  toluene  and 
xylene,  have  been  detected  in  the  air  and  water  of  virtually  every  metropolitan 
ghl. 

All  three  of  these  compounds  have  been  reported  in  numerous  foods, 
including  meat,   vegetables,   null,  dairy  products,  and  bevera^s   (12). 

"Large"  amounts  of  benzene  have  been  reported  in  boiled  beef  (6)  and  in 
canned  beef  stew   (61,      Thus,   conventional  cooking,   itself,  will  cause  an 
increase  of  benzene,   probably  from  amino  acid  precursors.     Benzene  and 
toluene  (but  not  xylene)  have  also  been  detected  in  fruits,   fish  and  eggs.     Id 
common  with  most  of  the  compounds  under  consideration,   quantitative  data 
are  scarce.     Eggs  appear  especially  rich  in  aromatics  if  a  single  report 
is  typical,   for  their  content  of  benzene  and  toluene  is  estimated  to  be  more 
than  a  hundred  times  that  in  the  irradiated  beef  (18. 19).     Large  amounts  of 
both  these  compounds  were  also  found  in  haddock  kept  under  refrigeration 
for  14  days;  as  much  as  200  ^g  per  kg  of  benzene  and  500  ^g  per  kg  of 
toluene  (20). 

Absorption  and  Metabolism 

These  compounds  are  usually  rapidly  absorbed  through  the 
lungs  although  significant  absorption  through  the  skin  and  gut  is  also  possible. 
Human  subjects  exposed  for  4  hours  to  52  to  62  ppm  benzene  or  to  98  to  130 
ppm  toluene  had  an  apparent  retention  of  30  to  40  percent  of  the  hydrocarbon 
inhaled  during  that  period  (28).     No  comparable  data  are  available  for  xylene. 
After  exposure  ceased,  elimination  of  the  unchanged  solvents  through  the 
lungs  continued  for  many  hours  (29).     When  labeled  benzene  was  given  orally 
to  rabbits.   43  percent   was   recovered  Unchanged  in  the  expired  air.  34.  S 
percent  in  the  urine  as  phenolic  conjugates  and  0.  5  percent  in  feces  within 
2  to  3  days  (32).     Similarly,   beniene  injected  subcutaneously  in  mice  was 
-  56  - 
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funclton  of  irradiation  dose. 
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recovered  in  large  part  (TO  percent)  in  the  expired  air  (39).  The  major 
urinary  products  were  phenolic  glucuronides  and  ethereal  sulfalea,  with 
small  amounta  of  free  phenol  and  catechol. 

Toluene,   too,   may  be  excreted  unchanged  through  the  lungs  or,   as 
metabolic  conjugates  through  the  kidney.     In  contrast  with  benzene,   urinary 
excretion  is  the  preferred  route,   accounting  for  SO  percent  of  administered 
toluene  (30).     Most  of  the  toluene  is  converted  to  benzoic  acid,  which  Is  then 
conjugated  with  glycine  and  excreted  as  hippuric  acid.     Small  amounts  of 
beniyl  alcohol  and  ortho  and  para  cresol  may  also  be  detected. 

The  pathways  in  the  body  of  the  xylene  Isomers  are  sirnilar  to  that 
of  benzene.    Very  little  is  excreted  in  their  unchanged  form,  either  through    ' 
the  lungs  or  the  kidneys.    Virtually  all  are  converted  to  their  respective 
toluic  acids,   conjugated  with  glycine  and  excreted  as  methyl  hippuric  (tolurlc) 
acids.    A  small  amount  of  xylenols  can  also  be  found  (37). 


n  the  alkenes  already  discussed,   the  aromatic 
hydrocarbons  undergo  oxidation  by  the  hepatic  mixed  function  oxygenases  to 
form  highly  reactive  arene  oxides.     They  may  Isomerize  readily  to  phenols, 
may  be  converted  by  epoxide  hydratase  to  dihydrodiols  or  may  form 
glutathione  conjugates  (30).      The  possibilities  tor  benzene  are  shown 
below;  j-^     OH       ■ 
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Vartoufl  types  of  leukemia  have  been  report  ed  to  result  from  chronic 
benzene  exposure  and  possibly  to  arise  preferentially  in  those  persons 
developing  aplastic  anemia.     Blood  dyscrastas  and  teukemias  have  also 
been  noted  among  patients  receiving  certain  drugs  such  as  phenylbutazone, 
chloramphenicol  and  some  sulfonamides.    However,   the  evidence  of  an 
association  of  leukemias  with  blood  dyscreslas  in  these  patterns  and  those 
exposed  to  benzene  is  equivocal  and  Is  based  mainly  on  unconvincing  case 

In  an  extensive  epidemiological  survey.    Aksoyetal.    0)  in  1974 
reported  a  correlation  between  benzene  exposure  and  leukemia.     Among 
28.500  shoemakers  in  Istanbul.    26  patients  with  acute  or  preleukemia 
were  detected  during  a  T'year  period  for  an  annual  incidence  of  13  per 
100,  000,  contrasted  with  6  per  100,  000  among  the  general  population. 
rhe  maximum  benzene  concentradons  to  which  these  i^oikers  were  exposed 
were  210  to  650  ppm.      The  mean  duration  of  exposure  »aa  9.  1  years. 
Thorpe  (41).   on  the  other  hand,   reporting  the  same  year,   failed  lo  detect 
an  increased  incidence  of  leukemia  among  38,  000  petroleum  v^orkers  who 
were  at  least  potentially  exposed  lo  benzene.     A  recent  report  by  the 
National  Institute  of  Occupational  Safety  and  Hesllfi  {141  compared  the 
deaths  from  leukemia  among  white,   male  employees  exposed  la  benzene 
m  a  large  rubber  plant,   w  uh  those  m  a  control  population  dm  ing  ihe  same 
time  period.      Seven  deaths  among  748  men  were  recorded  in  the  former  group 
or  approximately  five  times  the  Incidence  among  the  controls.     Largely  on 
the  basis  of  this  report,   the  OccupalLonal  Safely  and   Health  Administration 
on  May  27,   1977  proposed  a  temporary  emergency  standard  reducmg  [he 
permissible  workroom  lei'els  of  benzene  from  10  lo  i  ppm  (31).     On  June  B, 
1977.  the  Environmental  Proteclion  Agency  added  benzene  lo  its  list  of 
hazardous  air  pollutants  (K),     These  studies  have  not  eliminated  the  possi- 
bility that  agents  other  than  benzene  may  be  responsible  for  leukemogenests 
in  Ihe  large  study  populations. 

Stable  or  unstable  chromosomal  aberrations  in  man  may  t>e  produced 
by  high  levels  of  benzene  (several  hundred  ppm)  (27).     No  correlation  has 
been  demonstrated  between  the  persistence  of  these  changes  and  the  .legree 
of  benzene  exposures. 

Despite  its  status  as  a  suspect  leukemogpn  in  man.  attempts  lo 
induce  leukemia  in  animals  by  benzene  exposure  have  t>een  unsuccessful  (42), 
Benzene  has  frequently  been  used  in  skin  painting  experiments  as  a  solvent 
without  producing  tumors.     Because  of  this  inability  to  induce  leukemia 
in  animala.  Ward  et  aL    (42)  speculate  that  benzene  may  induce  leukemia 
only  in  highly  sensitive  persons  or  by  synergistic  action  with  other 
environmental  agents. 
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No  developmenUl  malformBtiona  were  detected  when  pregwat 
inice  were  exposed  continuously  to  doaes  ranging  from  1  to  670  in|  per  in* 
or  benzene  vapor,   but  at  the  highest  dosea.  the  number  erf  fetusen  per  litter 
was  reduced  (36). 

The  poBBibility  that  beniene  may  be  a  leukemogenie  agent  in  man 
cannot  be  excluded  on  present  evidence.     After  a  recent  critical  review 
of  the  relevant  daW.   the  Committee  on  Toxicology  (27)  ot  the  National 
Research  Council  concluded  that  benzene  must  be  considered  a  auapect 
leukemogen  but  that  more  definillve  data  are  required  for  an  accurate 
assessment  of  its  effects. 


Tolwenc 

Workmen's  exposure  to  toluene  la  almoat  ezcluatvely 
through  the  lungs  or  sktn,  so  that  very  limited  data  are  available  on  lU 
oral  toxicity.    As  shown  in  Table  9  the  lethal  dose  by  this  route  in  the 
rat  Is  5000  mg    per  kg.      In  animals,    the  toxic  effects  are  primarily  on  the 
central  nervous  system  and  range  from  light  narcosis  to  prostrattODi 
depending  upon  the  extent  of  exposure.    No  effects  could  be  conllnned 
on  the  blood  or  blood-forming  organs  when  toluene  was  administered  either 
by  inhalation  or  percutaneously,  even  at  levels  that  produced  marked 
central  nervous  effects. 

In  man,  too.  Che  acute  effects  are  largely  on  the  central  nervous 
system  (5).    They  are  narcotic  and  result  in  muscular  weakness,   incoordui' 
ation  and  menial  confusion  (24). 

The  TLV  for  workroom- exposure  la  100  ppm  (375  mg  per  m"  ).     After 
chronic  e^qjoHure  to  atmospheric  concent  rat  Ions  of  100  to  1100  ppm  for 
2  weeks  to  5  years,  enlarged  livers  and  macrocytosls  were  noted  in 
about  20  percent  of  the  subjects  <11}.     Chronic  exposure  to  approximately 
200  ppm  for  3  to  15  years  produced  no  chromosomal  changes  in  the 
lymphocytes  (8).    Various  reports  in  the  early  literature  report  toxicity 
to  blood  and  blood-forming  organs  by  toluene.    However,  since  industrial- 
grade  toluene  contains  significant  amounts  of  benzene,  many  of  the 
reported  effects  may  be  attributable  to  this  contaminant. 
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The  acute  toxicity  of  xylene  in  animals  approximatea  that  of 
i  (Table  9).     Inhalation  (or  4  hours  of  mixed  jtyleoes  by  rats  and  doga 
ntrattans  exceeding  SOO  ppm  caused  no  apparent  ill  erfeete  <4). 
Guinea  pigs  exposed  to  300  ppm  for  4  hours  daily.   6  days  per  week  for  2 
months  showed  only  slight  liver  and  lung  effects  (38).    Recent  Investigations 
wtth  both  dogs  and  rats  revealed  no  gross  or  microscopic  pathology  nor 
any  hematological  disturbances,   even  with  exposures  as  high  as  BOS  ppm 
for  6  hours  per  day,   5  days  per  week  for  13  weeks  (4).    Intraperitoneal 
injection  of  xylene  Into  rats  caused  liver  necrosis  and  diffuse  nephritis  (2), 
Liver  and  kidney  damage  has  also  been  reported  in  man  after  inhalation  of 
sufficient  xylene  to  cause  unconsciousness   (23).    However,  the  victims 
recovered  fully  and  there  Is  no  evidence  In  the  literature  of  irreversible 
damage  to  either  kidney  or  liver  (25). 


Commercial  xylene  contains  varying  amounts  of  the  ortho-,  meta-, 
and  para-isomers  as  well  aa  other  aromatic  and  aliphatic  hydrocarbons,. 
thiophene,  pyridine  and  phenol.    Consequently,  many  reports  on  the 
toxicity  of  xylene  are  unreliable  since  exposures  were  rarely  to  a  pure 
preparsllon.     Thus,  even  though  early  reports  attributed  a  myelotoxic 
effect  to  xylene,   it  is  now  believed  that  xylene  poses  no  threat  to  the 
blood  and  blood-forming  organs.     Its  toxic  effects  are  very  similar 
to  those  of  toluene  and  are  reflected  primarily  in  the  form  of  headache, 
lassitude,  fatigue  and  Irritability,  together  with  minor  gaatrolnlestinal 
symptoms  (10).   The  TLV  of  xylene  is  100  ppm  or  435  mg  per  m'  . 

Berenblum  (3)  painted  the  skin  of  white  mice  wtth  xylei^e  atone  and 
with  3, 4  benzpyrene  and  xylene  and  concluded  that  xylene  was  neither 
carcinogenic  nor  co -carcinogenic.    Pound  (35)  reported  an  Increased 
Incidence  ol  skin  tumors  in  mice  pretreated  wtth  xylene  and  exposed  to 
ultraviolet  light,   but  he  attributed  this  increase  to  the  hyperplasia  Induced 
In  the  skin,   rather  than  to  carcinogenic  properties  of  the  xylene.    Pre- 
it  with  croton  oil  or  acetic  acid  caused  similar  increases  in  skin 


Russian  workers  (H)  investigated  possible  embryotoxlc  effects -of 
xylene  by  exposing  pregnant  rats  to  para-xylene  (US  ppm)  continuously  for 
20  days.    No  teratogenic  effects  were  noted. 
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product,  and  the  concentration  oF  toluene  in  thermally  ateriliied  beef  is  equal 
to  or  greater  than  that  m  the  irradiated  samples.  Both  are  widely  diatributed 
in  other  foods,   often  in  considerably  greater  amounts  th«n  in  beef.     The 

15  to  19   ug   per  kg  after  exposure  to  56  kGy  (5.  6  megarads).      lliia  would 
represent  a  daily  inuke  from  irradiated  beef  of  approKimBtely  2  ug- 

Benzene  has  been  detected  in  nonirradiated  beef  fay  numerous 
workers,    but  comparison  with  irradiated  samples  is  made  difficult  by 
the  lack  of  quantitative  data.      The  only  reported  value  is  Z  ppb  (6.  4    ug  per 
m'^  }  in  the  head  space  of  canned  beef  (33).     In  semiquantitative  studies 


lew  (B.  34).   and  boiled  beef  (6. 13).      It  has  also  beei 

1  detected  in  roast 

>ef  122)  as  well  as  in  a  score  of  other  foods. 

Unavoidable  absorption  from  air  and  water  s 

lupplies  also  contribute 

ignifitantly  to  the  daily  inUke  of  benzene.     The  av. 

•rage  atmosfAeric 

ancentralion  in  metropolitan  areas  is  about  45  ug  per  m"    and  may  increase 

>veral  fold  during  peak  traffic  periods.      Body  rete 

>  be  25  to  30  percent  (23. 13)  of  the  total  inhaled  or 

about  100  ug  daily.     This 

i  approximately  40  limes  the  daily  inUke  from  irri 

tdiated  beef.     The 

;cently  imposed  emergency  measui-e  for  workroon 

1  atmospheres  reduces  the 

?rmissible  levels  from  10  to  1  ppm.      Even  at  this  s 

iharply  reduced  limit. 

ie  average  workman  (after  Ills  8  hour  stint)  would  : 

retain  about  2.5  to  3.0  mg 

enzene  or  more  than  1000  limes  that  consumed  in  I 

rra  dialed  beef. 

The  C-ommiltee  believed  that  a  small  additic 

in  of  benzene  from 

■radiated  beef  contributes  only  a  trivial  increment 

to  the  normal  body 

urden  and  is  unlikely  to  increase  sipnificantly  whai 

lever  hazard  exists  from 
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OXYGEN-CONTAINiNG  COMPOUNDS 


1.  AlcohoU 


Methanol  and  ethanot,   the  simplest  ttt  the  primary  alcohols 
have  been  detected  in  both  trradiated  and  nonirradiated  beef  (Table  10), 
Tlie  concenlrfliions  of  methanol  in  the  thermally  sterilized  samples  mre  greater 
than  those  in  the  irradiated  beet.     Ethanol,  on  the  other  hand,   increases 
significantly  with  irradiation. 


Occurrence 

Methanol  and  ethsnol  are  produced  tn  huge  quantities  tor 
a  variety  of  industrial,  medicinal  and  household  purposes.  Methanol  has 
been  detected  in  water  supplies  of  six  of  ten  cities  tested  (31  »nd,  as  shown 
In  Table  10,  is  a  normal  constituent  of  many  meats,  beverages,  fruits. 
vegetables  and  dairy  products.  It  Is  also  toutid  normally  in  the  breath, 
blood  and  urine  ot  man  and  is  considerably  elevated  after  ethanol  con- 
sumption  (T). 

E^thanol  can  result  from  the  natural  or  deliberate  fennentation  of 
numerous  carbohydrate  foods.    Millions  of  gallons  are  consumed  annually 
in  numerous  alcoholic  beverages.    Even  those  persons  who  conscientiously 
abstain  from  such  beverages  cannot  avoid  the  ingestion  of  significant 
amounts  of  ethanol  from  other  sources.    As  is  apparent  from  Table  10, 
milligram  quantities  or  more  can  easily  be  ingested  dally  from  fniila, 
fruit  juices,  cheeses  and  various  vcgctableB. 


Mel  a  bolt  sm 

Because  of  its  simple  structure  and  high  solubility,  methanol 
is  rapidly  absorbed  trom  the  intestinal  tract  and  distributed  evenly  in 
body  water.    Substantial  amounts  are  eliminated  through  the  lungs  but 
its  major  metabolic  pathway  is  through  formaldehyde  and  formic  acid 
to  carbon  dioxide  and  water.    A  small  amount  may  escape  conversion 
and  be  encreted  unchanged  in  the  urine.    Small  amounta  of  Its  glucuronlde 
and  of  formic  acid  can  also  be  found  In  the  urine  (11>.    Althou^  It  is 
generally  assumed  that  formaldehyde  Is  the  initial  oxidation  product  of 
methanol,   it  has  not  been  delected  In  the  blood  and  urine,  presumably 
because  of  lis  rapid  conversion  to  formic  acid,     Keeaeri4}  has  found 
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ithanol, 

too,  is 

excreted  throng 

:e  and  w: 

; then  eo 

in  enter 

the  gent 

tt  In  the  aqueous  and  vitreous  humors  of  rabbits  poisoned  with  methanol. 
Forrnaldehyde  is  a  powerful  inhibitor  of  retinal  respiration  (5)  and  the 
blindness  often  resulling  from  methanol  consumption  is  believed  attributable 
to  this  action. 

;adily  absorbed  from  the  gastrointestinal  tract, 
the  tungs  and  kidneys  but  most  is  metabolized 
;r.    It  Is  first  oxidized  in  the  liver  to  acetaldehyde, 
I  acetate  or  to  its  activated  form,  acetyl  coenzyme  A, 
al  metabolic  pool  of  two  carbon  fragments. 

Several  enzyme  systems  are  capable  of  oxidizing  methanol  and 
ethanol  and  their  respective  roles  have  not  been  entirely  elucidated. 
Alcohol  dehydrogenase  is  primarily  responsible  for  the  oxidation  of  ethanol 
and  probably  for  that  of  methanol  as  well  (2).     Catslase  (10)  and  a 
microsomal  oxidizing  system  in  the  liver  (7)  may  also  participate  under 
certain  conditions  or  in  certain  animal  species. 

The  subsequent  oxidation  of  the  acetaldehyde  produced  from  ethanol 
is  accomplished  by  acetaldehyde  dehydrogenase  with  possible  contributions 
from  xanthine  and  aldehyde  oxidases.     Both  of  these  enzymes  rapidly 
metabolize  acetaldehyde  and  other  aliphatic  aldehydes  in  vitro.   However, 
only  traces  of  xanthine  oxidase  arc  present  In  the  human  liver  (9),  so  its 
significance  in  normal  metabolism  Is  questionable. 


Although  methanol  or  ethanol  poisoning  usually  results  trom 
■erly  generous  consumption  of  alcoholic  beverages,  both  compounds 
tufficiently  volatile  to  pose  potential  hazards  to  workmen  exposed  to 
fumes.     Consequently,  threshold  limit  values  have  been  established 
workroom  environments  in  the  U.S.     For  ethanol.  the  TLV  is  1000  ppm 
1  mg  per  m' 1,   and  for  methanol  it  is  200  ppm  (260  mg  per  m^)  (1). 

The  relative  toxicity  of  these  alcohols  by  different  routes  in 
rent  animals  can  be  judged  from  representative  values  taken  from  th« 
slry  of  ToJtic  Effects  of  Chemical  Substances  (8)  (Table  111. 
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Table  11.     ToxlciV  of  mettianol  and  ethanol. 


Animal 

Route 

LD„ 
mc/ks 

Methanol 
Ethanol 

Monkey 

Mouse 

Rat 

Rabbit 
Guinea 

pig 

tnhaUtton 

Intravenous 
Uitrav<nou< 
Oral 

o»i 

9800 

1000  (ppm) 

B28S 
1440 
1973 

esoo 

5560 

Dtscusaion 

The  ethanol  in  a  single  beer  or  cocktail  or  glass  of  viae  would 
equal  that  present  in  many  tons  of  irradiated  beef,  so  that  the  potential 
contribution  of  irradiated  beef  la  trivial  and  can  be  disregarded  as  a  haallh 
hazard.     Virtually  every  category  of  foodstuffs  --  fruits,  vegetables,  dairy 
products,  juices,  --  contains  significant  quantities  ofethanol. 

Methanol  also  is  widely  distributed  among  foodstuffs  and  consumed  in 
[I  has  been  detected  in  the  water  supplies  of  six  oC 
where  such  Bnalyses  were  made.     While  data  are  not 
□rmsl  intake  of  methanol,   it  is  believed  to  be  far  higher 
t  would  be  contributed  daily  from  irradiated  beef. 

-e  believes  tl 
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Occurrence 

A  number  of  mldehydea  were  detected  la  the  Irradiated  nncoohed 
beet  ■amples  (Table  13).    Apart  from  2-mettiyl  pmtanal.   all  were  relatively 
long  chain  compounda  ranging  from  11  to  18  carbon  atoms.    The  total  aldehjda 
content  was  approximately  0.  8  mg  per  kg  of  beef.     Almoat  half  o(  thla 
amount  came  from  octsdeeenal  and  presumably  arose  from  oleic  acid,  a 
major  constituent  of  beef  tat.     The  concentrations  of  the  remaining  aldehydes 
varied  from  0.  Oil  lo  0. 127  mg  per  kg  of  beef. 

As  is  evident  tr<xn  Table  12.  tlie  free  fatty  aldehydes  are  widely 
distributed  tn  nature.    They  have  been  tdentifled  in  yeait  (71  bacteria  (St, 
fruit  (9).  vegetables  (9)    and  in  various  manrnialian  tissues  (6, 12, 14, 26). 
Some  are  natural  flavoring  substances  and  are  present  in  relatively  large 
amounts  in  certain  foods,  especially  in  citrus  fruits.    In  (act,  the  longer 
chain  aldehydes  are  the  major  flavor  conatitutents  of  most  citrus  oils  (2). 
Thus,   a  kilogram  at  orange  oil  contains  140  to  4S00  mg  uodecanal  (IT), 
760  to  4600  mg  dodecanal  (2, 17)    and  130  to  1240  mg  tetradecanal  (2). 
Hexadecanal  has  also  been  Identified  as  one  ot  the  major  alddtydea  In  orange 
oU,  although  its  concentration  was  not  reported  (2), 

Dodecanal  and  tetradecanal  have  been  used  as  fragrances  (or 
approximately  SO  years  and  undecanat  since  the  1940<s,    Approximately 
20, 000  pounds  each  of  undecanal  and  dodecanal  and  2(K>0  pounds  ot 
tetradecanal  are  used  annually  In  soaps,  detergents,  creams,  lottons 

The  fatty  aldehydes  have  also  been  identified  as  naturally  occurring 
components  In  mammalian  llplda,  where  they  occur  both  In  tree  and  tn  bound 
forma.    Gllbertson  jst  bL    (13)     have  isolated  from  the  hearts  of  rat.  dog 
and  cow  all  the  aldehydes  found  In  Irradiated  beef  except  for  2-methyl 
pentanal.    The  total  tree  aldehyde  concentrations  were  approximately  20  to 
40  mg  per  kg  of  treah  heart  muscle.     Hexadecanal  and  octadecanal 
were  the  principal  aldehydes  present,  with  the  former  accounting  for 
rou^ly  half  ot  the  total.    Only  trace  amounts  of  undecanal  and  dodecanal 
were  detected.    More  recently.   Ferrell  and  Radlott  (B)  measured  ttie  free 
fatty  aldehydes  (C*  to  C|()  in  normal  and  Uifarcted  hearts.     In  th:  apparently 
normal  hearts  of  two  men,  46  and  72  years  old  respectively,  they  found 
1.91  and  9.14  it  moles  at  aldehydes  per  100  mg  lipid  {2I».    The  principal 
Free  aldehydes  detected  were  dodecanal,  hexadecanal,  heptadecanal,  octa- 
decanal and  octadecenal.    The  infarcted  hearts  showed  increased  aldehyde 
concentrations.   Especially  ot  tetradecanal.     Free  aldehydes  tiave  also  been 
found  in  rat  brain  (26).  human  serum  (12)  and  mouse  livcr(6). 
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T»bl«  12.    Dtalribulion  ot  aldehydea  lound  ir 


lrr.di.ted 

Compound 

beef 

Other  foods 

ufi/kB 

.a/ks 

3-Methyl  pent.nal 


Tetr.dec.nal 

Pent,  decanal 
Hexadec.n.1 

OclB  dec  anal 
Hexadecenal 
Octadecenal 


Found  In  beef,  chicken,  coffee,  crtap 
brtad,  garlic,  meat,  onion,  peanut, 
tomato,  vinegar 

Bilberry  -  SOi  oil,  orange  -  140,000- 
4,  SOO,  000;  oil,  roaated  peanut  -  1  SO; 
alao  found  in  fruit,  meat,  dairy  producta 

Bilberry  -  30;  milk,  dry  -  S:  beef,' 
cooked  '  100;  egg  --  1400;  citrua  otla  - 
760,  000-4.  BOD.  000;  tomato  -  TTlOi 
Oil,  roaated  peanut  -  SS;  found  in 
•pproxtmately  2D  foods-,  dairy,  fruit 

Bilberry  -  20;  citrua  oils  •  130,000  - 
I,  240,  OOOi  oil,  roaated  peanut  -  230; 
alao  found  in  grape,  lemon 


Found  in  beef,  bilberry,  chickeiv  citrus 
fruits,  cranberry,  porii 

Found  In  beef,  chicken,  pork 

Oil,   roaated  peanut  -  63 
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MetaboUsm 

It  is  generally  stated  that  atdehydea  are  readllj  oxidized  In 
the  animal  body  to  the  corrwgponjing  acid?  aii't  fionvorled  by  beta  oxldltlaB 
to  carbon  dioxide  and  water  (27).    Thla  oxidation  Is  calalyied  by  thre«  ensyme 
systems;  aldehyde  dehydrogenase(ZO)  ,  aldehyde  oxldaae  (22)    and  nnthlna 
oxidase  (23).    Although  this  pathway  is  well  documented,  there  1b  growtng 
evidence  that  reduction  ot  the  aldehyde  to  <ta  alcohol  also  occurs  and  may 
actually  be  the  favored  route,   especially  tar  xenobiotlc  aldehydes  and  ketones, 
Kessler  and  Ferrell  (16)  isolated  an  alcohol  dehydrogenase  from  the 
supernatant  traction  ot  mouse  liver  homogenate  capable  of  reducing  aldehydes 
ranging  from  Hcetaldehydc  to  octadecanal.     Bachur  (1)  has  recently  complied 
a  list  of  c  a  rbony  I 'reducing  enzymea  whose  characteristics  are  remarkably 
similar.    All  these  enzymes  are  found  In  the  cytoplasm  and  are  widely 
distributed  in  tissues.     Bachur  has  termed  this  ubiquitous  clsss  of  ei 
"cytoplasmic  aldo-keto  reductases.  " 


Toxicity 

Toxicity  data  on  theae  aldehydes  are  disappointingly  sparse. 
Oral  rat  LD,g  values  for  2-methyl  pentanal  (25).  vindecanal  (24),  dodecalial 
(3),  and  tetradecanal  (18)  are  all  gretter  than  5  g  per  kg  body  weight.     Rats 
survived  inhalation  of  8000  ppm  of  2-methyl  pentanal  for  4  hours  with  no 
deaths  (25).    After  intraperitoneal  injection  ot  tetradecanal,  hexadecanal  and 
octadecanal  into  mice,  the  LDggB  were  2.2.  2.0  and  1.  3  g  per  kg  body  weight 
respectively  (11).     Data  on  oral  ingestion  are  available  only  tor  tetradecanal 
which  was  fed  to  mice  at  levels  of  166  mg  per  kg  for  130  days  with  no  apparent 
toxic  effect  (111.     No  data  have  been  found  on  the  toxicity  of  hexadecenal 
and  octadecenal. 


Uisct 


The  long  chain  aldehydes  are  Important  flavor  components 
of  fruits  and  other  foods.    With  the  exception  <>f  pentadecanal  and  octadecenal. 
each  of  the  compounds  found  in  the  Irradiated  t^eef  has  been  reported  in 
other  tooda  and  most  of  them  have  been  detected  in  cardiac  tissue.     Those 
that  liave  been  tested  have  very  tow  toxlcltiea  and  wtiat  la  known  of  their 
metabolism  suggests  that  these  aldehydes  are  readily  ronverted  to  innocuous 
materials.    Sonte  of  theae  campounds  or  their  close  relatives  are  utilised 
by  the  food  industry  to  simulate  Ihe  odor  and  taste  of  natural  foods  (151.    The 
Food  and  Drug  Administration  (191  sanctions  the  use  of  dodecanal  and 
tetradecanal  for  this  purpose  as  well  as  several  close  relatives  ot  undecanal: 
namely,  undecs lactone,  undecenal,  undecanone,  uoderyl  alcohol  and  undecenyl 
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•  <21  CFR  172.  SIS.   formerly  21  CPR  121. 1164]  (19).     The  Council  of 
Europe  (4)  has  approved  undecanal  itself  as  a  flavoring  adjuvant  as  well  as 
dodecanal  and  tetradecanal.     Similarly,   these  three  aldehydes  have  been 
approved  as  food  flavors  by  an  expert  committee  for  the  British  Ministry 
o(  Agriculture  (10).     The  acceptable  daily  intakes  are  roughly  1000  to  10.  000 
times  the  amounts  of  the  respective  aldehydes  from  the  irradiated  beef. 
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The  two  Eimplest  ketones,  acetone  and  2-butBnone  (methyl 
ethyl  ketone)  were  present  in  concentrations  of  139  and  89   ^g  per  kg  respectively 
in  the  irradiated  b^ef  (Table  13).     No  other  ketones  were  detected. 

Both  compounds  are  widely  distributed  tn  nature.     Acetone  hss  been 
delected  in  virtually  every  food  examined.     Its  presence  has  been  r.^por(.;J 
In  over  10    foods  Including  bevcra^ea,  fruits,    vegetables  and  meat. 
Amounts  in  excess   of  1  mg  per   kg  (1   ppm)   have   been  reported   lor  beer. 
butter,    certain  cheeses,    milk,    eggs,    strawberries  and  other   foods. 
It   is   found  in  significant  amounts   in  diesel   exhaust   (25),    in  the  effluents 
from  wood  burning  (14)   and   solid  waste  incineration   (27),    in  drinking 
water  (S)  and  in  ambient  air  (10)  (Table  13).     It  normally  is  found  in  small 
amounts  in  the  tissues  and  fluids  of  man  and  other  animals.    In  severe  diabetes, 
when  Tat  Is  the  predominant  metabolic  substrate,  as  much  as  100  grams  per 
day  of  acetone,  beta  hydroxybutyric  and  acetoacetic  acids  (ketone  bodies) 
may  be  produced  and  excreted.    Comparable  amounts  may  also  l>e  produced 
during  starvation. 

2-Sut9none  is  also  a  ubiquitous  food  constituent,  found  naturally  in 
a  variety  of  fruits,  vegetables,  nieats  and  dairy  products.  It  is  also  widely 
used  as  a  flavoring  constituent  in  certain  beverages.  Ices,  candy  and  baked 


Because  of  its  extreme  solubility,  acetone  is  readily 
absorbed  into  the  blood  stream  after  inhalation.    Whether  inhaled  or  ingested, 
acetone  is  rapidly  excreted  through  the  lungs  with  the  kidneys  serving  as 
secondary  excretory  organs  (6,  7.  26). 

Small  amounts  are  oxidized  to  carbon  dioxide  or  converted  to 
formate  or  acetate.    Price  and  Rlttenberg  (19)  administered  t  to  7  mg  per  kg  of 
labeled  acetone  to  rats  and  found  that  about  half  was  exhaled  as  carbon 
dioxide  within  24  hours.    The  labeled  atom  which  appeared  in  a  number  of 
compounds,   including  glycogen,  urea  and  cholesterol,   suggested  that  acetone 
was  split  to  one  or  two  carbon  atoms  and  utilized  in  various  metabolic  cycles. 
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category  of  liver  and  kidney  enzymea  which  Bachur  (3)  hut  termed  the 
cytoplasmic  aldo-keto  reductases.    However,  tn  contrast  with  other  aldehydes 
and  ketones,  only  a  Bmgll  fraction  of  absorbed  acetdne  (a  reduced  to  alcohol 
and  excreted  as  Its  glucurontde  (26). 

Little  can  be  added  concerning  the  metsboHc  pathways  of  2-butanone. 
the  other  ketone  detected  in  irradiated  beef.    Variations  from  acetone  seem 
related  to  differences  tn  physical  properties  of  the  two  ketones.    Since 
2-butanone  is  somewhat  less  volatile  than  acetonei  less  is  excreted  unchanged 
through  the  tungs  and  more  is  subjected  to  enzymatic  action  (31).    It  appears 
that  butanone  can  be  reduced  to  a  secondary  alcohol  t>y  the  liver  and  kidney 
cytoplasmic  reductases  described  above  (13).     DiVlncenio    5*.^    (5) 
also  detected  3-hydroxy-2  butanone  and  2, 3-but«nedioI  after  butanone 
administration  Indicating  that  some  of  the  compound  follows  an  oxidative 
pathway. 

Toxicity 

Both  acetone  and  2-butanone  are  generally  considered  to  be 
relatively  nontoxic.      The  Joint  FAcyWHO  Expert  Committee  on  Food 
Additives  (111  has  approved  the  use  of  acetone  as  a  solvent  in  accordance 
with  "good  manuhcturlng  practices"  and  states  that  "many  years  of 
human  industrial  experience  have  shown  no  evidence  nf  organ  damage.  " 
The  Food  and  Drug  Administration  (17)  also  permits  the  use  of  Z-butanone 
in  foods  as  a  synthetic  flavoring  substance  (21  CFR  172.  SIS.   formerly  21  CFR 
121. 1164).  as  does  the  British  Ministry  of  Agriculture  (S)  and  the  Council  of 
Europe  (4).     The  latter  permission  has  been  on  a  temporary  basis  since  1973, 
pending  additional  medium  term  toxicity  studies  on  a  sensitive  species  but  no 
study  <rf  this  type  has  been  reported.     McCann  et  al.  (IS)  reported  that  acetone 
was  nonmutagenic  in  Salmonella  typhimurium. 

For  inhalation,   the  threshold  limit  values  adopted  by  the  American 
Conference  of  Governmental  Industrial  Hygienisis  for  workroom  atmosphere 
(2)  are  1000  ppm  (2400  mg  per  m*)  for  acetone  and  200  ppm  (590  mg  per  m'| 
tor  butanone.     Oglesby^al.   (18)  stated  that  a  study  of  thousands  of  mill 
workt 

2-Butanone  is  widely  used  as  an  industrial  solvent  and  although 
workers  frequently  complain  of  its  objectionable  odor,   tt  has  been  stated 
that  exposure  to  700  ppm  in  the  air  gave  no  evidence  of  permanent  ill 
effects  (7).     Dermatoses  are  common  among  workers  handling  butanone 
and  numbness  of  fingers  anif  arms  were  reported  by  some  exposed  to  300  to 
600  ppm  (22).    The  quesCton  of  possible  neuropathy  was  reconsidered  when 
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a  recent  outbreak  occurred  among  workers  Id  a  color-^rlnt  a 

coated  fabric  plant  exposed  to  2-heKBnone,  a  close  relative  of  b\ 

Salda  and  co-workers  (20)  produced  extensive  peripheral  nerve  chaxigea 

In  rats  exposed  to  tiexanone  but  none  upon  continuous  exposure  lot)utanone 

at  concentrations  of  1125  ppm  for  up  to  55  days.    Similar  results  were  obtained 

with  cats  (24).     [MVincenzo   et^al^    (5)  attributed  the  toxicity  of  the  haxanme 

to  the  enzymatic  formation  of  2,  5-hexanedione,  which  produced  a  marked 

peripheral  neuropathy  in  rats.     However,  when  rats  were  exposed  to  the 

combined  vapor  at  a  ratio  of  one  part  hexanone  to  (Ive  parts  of  butanooe 

(225:1125  ppm)  a  marked  potentiation  of  the  peripheral  neurMozlcltjr  was 

observed  (30). 

a  in  different  species  are 


■  ■dlalitlon 

Oral 

Onl 

IMraptrltoneal 

lo.TOOmg/iig 
9.700  mg/kg 

1297  Tg/kg 

Or.1 

Intra  g»Btric 

S300  itig/kg 
SS40  mg/kg 

>20  ml /kg 

Or,l 

BOOO  mg/kg 

Inlnperilorwal 

Blfl  mg,kg 

o«! 

WOO  mg/hg 
2730-S«90mg/kg 
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Acetone  and  butanone  have  been  delected  in  scores  ol  food- 
stuHs.    In  some  commonly  consumed  foods,  their  concentrations  exceed  by 
a  large  margin  the  quantities  found  in  irradiated  beef.     Both  have  been 
approved  by  otTicial  bodies,   including  the  Food  and  Drug  Administration  for 
use  as  a  food  eictractanl  or  additive.     Both  are  widely  used  in  industry  with- 
out evidence  of  chronic  human  toxicity.     Thi^lr  metabolic  products  pose  no 
apparent  hazard. '  For  these  reasons,  the  Committee  believes  that  the 
amoimts  of  scetone  and  butanone  present  in  irradiated  beef  can  be  consumed 
without  barm. 
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SULFUR-CONTAINING  COMPOUNEIS 


Occurrence 


Five  aulfur-conUininB  compounds  --  (our  autfidBS  and  one 
thiol  --  were  detected  in  irradiated  beef:  carbonyl  aulfide,   dimethyl  disulfide, 
dimethyl  sulfide,   ethane  thiol  and  hydrogen  sulfide  (Table  !&>.     All  were 
found  in  both  cooked  and  uncooked  aamples.     The  thermally  sterilized 
samples  contained  considerably  more  carbonyl  sulfide  than  did  the 
irradiated  specimens.     No  ethane  thiol  or  dimethyl  sulfide  was  detected 
in  the  nonir radiated  beef,  while  the  amounts  of  hydrogen  sulfide  and  dimethyl 
disulfide  were  approximately  the  same  in  Irradiated  and  thermally 
sterilized  samples. 

SulfuE- compounds  originate  from  many  natural  and  anthropogenic 
scurces.    Significant  amounts  of  hydrogen  sulfide  are  constantly  added  to  the 
atmosphere  from  volcanic  and  geothermal  activity,   from  anaerobic  bacterial 
action  and  from  various  Industrial  processes.     Natural  gas  is  rich  in  hydro- 
gen sulfide  and  the  processing  techniques  to  remove  this  contaminant  give 
rise  lo  considerable  amounts  of  carbonyl  sulfide.     Carbonyl  sulfide  is  also 
generated  when  fossil  fuels  containing  sulfur  are  bumed.    In  man  and  other 
animals,   hydrogen  sulfide  is  liberated  in  the  Intestinal  tract  and  is  a  readily 
detectable  component  of  flatus  (9]  and  fecal  material.    In  addition  to  these 
sources,  hydrogen  sulfide,  carbonyl  sulfide  and  other  sulhir  containing 
compounds  are  also  found  in  numerous  foods,  as  shown  in  Table  15. 

Sulfur- containing  compounds  are  present  in  a  wide  variety  of  food- 
stuffs and  are  especially  prominent  In  many  vegetables,   meats  and  roasted 
products  such  as  coffee,   cocoa  and  peanuts.     Volatile  sulfur  compounds  were 
detected  in  21  of  23  varieties  of  vegetables  investigated  (T).     The  broadest 
distribution  was  noted  for  hydrogen  sulfide,  dimethyl  sulfide  and  dimethyl 
disulfide,  with  a  somewhat  more  limited  occurrence  of  ethane  thiol.    Carbonyl 
sulfide  was  found  in  large  amounts  in  horseradlsK  and  was  readily  detectable 
in  other  vegetables  and  meats. 


In  general,  the  concentration  of  these  compounds  Increases  significantly 
after  heating.  Dimethyl  disulfide  has  been  reported  in  almost  all  cooked 
vegetables  (13).  11  represents,  for  example,  over  25  percent  of  the  total 
volatiles  from  fresh  cabbage  and  almost  40  percent  of  those  from  cooked 
samples  (10).  It  is  also  evident  after  heating  beef,  when  it  may  reach  levels 
of  100  ug  per  lig  and  contribute  to  the  off- flavor  of  overcooked  meat  (19). 
Hydrogen  sulfide  is  a  major  contributor  to  the  flavor  and  off- flavor  of  cooked 
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neat*.  flM,  certain  vegetable!  aiich  •■  broccoli  «tMl  cmbba^,  and  eapeclalljr 
of  eus. 

The  origin  of  these  compounds  h>a  not  been  CKtcnaively  inveeltgsted. 
but  metbionine  ie  genenJly  believed  to  be  their  major  precursor  (2,  S), 
capeclaUy  tor  dimethyl  sulfide  and  dimethyl  disulfide.     The  MailUrd  reacliotia 
In  beat-processed  foods  give  rise  to  various  alkyl  thiols  and  carbonyl  sulfide 
QSlwhile  hydr^en  sulfide  can  arise  from  various  snlfur-contalning  amino 
scida.  peptides  and  proteins  and  from  tbiamine.    Cysteine,  however,  appears 
to  be  lis  chief  precursor. 

Meiabollam 

Surprisingly  few  studies  have  been  conducted  on  the  fate  of  the 
simple  snltur  volatiles  Identified  in  the  irradiated  lieef.    By  analogy  with  the 
body's  treatment  of  known  sulfur  xenoblotlcs,  oxidation  would  appear  to  be 
the  preferred  pathway  of  metabollam. 

Hydrogen  sulfide  is  very  susceptible  to  oxidation.  It  is  oxidlted  so 
readily  that  Ita  reported  levels  In  the  a'moapbcre  may  reflect  srtifically 
low  values  rssultii^  from  oxidation  during  sampling  and  analysis  (B). 
Although  documentation  could  not  be  found.  It  seems  liliely  tnat  hydrogen  sulfide 
is  also  oxidiied  in  the  body.  In  any  event,  the  aimplest  organic  aulfide  -- 
dimethyl  sulfide  --  has  been  shown  to  undergo  such  oxidation,  first  lo  the 
sulfoxide  (16)  and  then  to  the  sulfone  <6t. 

The  disulfides,  on  the  other  hand,   are  first  reduced  to  the  corresponding 
mercaptans  by  a  nonspecinc  nucleotide- dependent  disulfide  reductase  (15). 
The  resulting  mercaptans  maybe  partially  eliminated,  unchanged  In  the 
eiqiired  airand  urine,  but  the  bulx  is  oxidiied  as  described  above  and  excreted 
in  the  urine  as  its  sulfone  (14)  or  as  inorganic  sulfate  (IT).     Ethane  thiol 
undergoes  a  similar  transformation,  being  partially  excreted  unchanged  in 
the  breath  and  urine  and  partially  as  the  sulfone  and  inorganic  sulfate  in 
the  urine.    Ethane  thiol  may  also  be  methylated  by  5-methyl  transferase  to 
produce  its  5-methjl  analogue  (IB).     In  addition,   thiols  undergo  conjugation 
with  glucuronic  acid  (IT)  although  this  has  not  yet  been  demonstrated  with 
•thane  thiol. 

No  reports  could  be  found  on  tlie  metatmlism  of  carbonyt  sulfide. 
Since  It  is  readily  hydrolyzed  by  water  to  hydrogen  sulfide  and  carbon 
dioxide,  its  fate  in  the  body  would  presumably  be  the  same  as  these  products. 

Toitictty 

The  ingestion  of  volatile  Sulfur  compounds  is  largely  self  • 
limiting  because  of  their  strong  odor  and  taste.    Small  "" 
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necessary  to  impart  a  desirable,   characteristic  flavor  to  the  fOol,  hot 
excessive  quantities  dlBcourage  consumpllun  tiy  all  except  thoae  wtth 
highly  insensitive  or  idiosyncratic  tastes.    The  quantities  detected  in  the 
irradiated  beef  fall  well  within  ihe  range  naturally  present  in  nuuijr  foods. 
The  Council  of  Europe  (4)  has  approved  the  addition  of  several  of  Ibess 
compuimds  as  flavoring  adjuncts.    The  acceptable  daily  intake  for  dlmethyt 
sulfide  has  been  set  by  this  group  at  I.  S  ppm  of  Ingested  tbod  (Bbaut  1.  &  to 
2.5  mg  per  day)  and  for  ethane  thiol  at  I  ppm  (about  1.0  to  1.  S  tag  per  day). 
No  level  has  b««n  set  for  hydrogen  sulfide,  presumsbly  becsusc  of  ttas  self 
limiting  aspect  mentioned  above.     British  auiborlties  have  recommeoded 
approval  of  hydrogen  sulfide,  dimethyl  sulCide,  dimethyl  disulfide  and  ettauie 
thiol  as  food  flavoring  adjuvants  (5).    The  Food  and  Drug  Adminlatration 
imposes  no  limit  in  its  approval  of  dimethyl  sulfide  (21  CFR  172. 51S,   tormerly 
21  CFR  121.  IIG4)  as  a  synthetic  flavoring  substance  that  may  be  safely  used 
in  foods  [12>.     ' 

The  threshold  limit  value  for  worlu-oom  atmospheres  has  been  set 
at   0.  S   ppm   (I   mg  per   m^ )   for   ethane  thiol  and  at    10   ppta   (IS  mg   per  m*) 
tor  hydrogen  sulfide  (1).     The  acute  toxicities  of  these  compounds  are 
summarized  in  Table  16,  constiructed  from  data  collected  by  the  National 
Institute  for  Occupational  Safety  and  Health  (11).    Hydrogen  sulfide  in  high 
concentrations  acts  directly  upon  the  netvous  system  causing  paralysis  of 
the  respiratory  center  and  olfactory  system.    It  also  decreases  the  oicyfen 
carrying  capacity  of  hemoglobin  by  the  formation  of  sulftiemoglobin.    Little 
is  known  of  the  acute  effects  of  the  other  sulfur-contalnlag  compotttids. 


Tsble  16.     Toxicity  of  sulfur  c 


Dimethyl  sulfide 


Ethane  thiol  Mouse  Inhalation  2700  mg/ kg 

Kat  Intraperitoneal  450  mg/kg 

Inhalation  4420  ppm/4  hr 
Oral  662  mg/lcg 


Hydi-ojlen  sulflile 
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Di«cu»«ion 

TtM  amounn  of  the  ■ulfur-conulning  compound)  in  irradiated 
beet  are  extremely  ■mall,    in  no  case  exceeding  lOtig  per  kg.     Three  oT  the 
five  compounda  (carbonyl  aulfldc,   dimethyl  disulfide  and  hydrogeo  lulfide). 
were  tnOre  abundant  in  the  thermally  aterilixed  than  in  the  irradiated  aamplea. 
Each  (except  carbonyl  sulfide)  haa  been  detected  in  numeroua  foods  and  in 
every  cace  where  quantitative  analyaia  haa  been  performed  the  quantity  in 
meat,  tish.  eggs,  frulta  and  vegetables  is  far  greater  than  that  in  irradiated 
beef.     Most  of  those  compounds  have  been  approved  by  official  bodies  as 
flavoring  adjuvants  at  levels  aeveraL  orders  of  magnitude  greater  than  thsir 
concentrations  In  irradiated  beef. 
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NITHOGEN-CONTAINING  COMPOUNDS 


Oc. 


was  Ihe  only  nitrogen  containing  organic  volatile 
defected  in  the  irradiated  beef.     It  was  present  in  both  the  cooked  dod  uncooked 
irradiated  samples  {Table  17).     The  concentrations  did  not  differ  significantly 
from  tho9c  in  the  frozen  controls  and  were  considerably  less  than  those 
in  the  thermally  sterilised  beef.     This  suggests  that  acetonitriie  is  not  a 
radiolyiic  product,  a  suggestion  strengthened  by  the  observation  that 
nitrilee  can  be  produced  from  amino  acids  at  conventional  cooking 

No  report  could  be  found  listing  acetonitriie  as  a  normal 
constituent  of  food.     However,   VoUmin  and  colleagues  (S)  have  shown  ttet 
nit  riles  are  produced  in  abundance  when  amino  acids  are  subjected  to 
high  temperatures,     Acetonitriie  was  a  major  product  when  the  following 
amino  acids  were  healed  to  700°  C;  glycine,  alanine,  proline,  _serin^, 
cysteine,    methionine,    aspartic  acid,    ornithine  and  gamma  ammo  butyric 
acid.    Lien  and  Nawar  (4)  using  milder  treatments,   detected  the  formation 
of  acetonitriie  when  beta  alanme  was  healed  at  200°  C  in  vacuo.   The 
compound  apparently  resulted  from  successive  decarboxylation  and 
dehydroge nation  as  follows: 


CH2  -  CHj  -  COOH     -^^—^     CHj— CHj 

I  I  +  CO;   ——y  CHjCH-MH  *  B;  — —>  CH^SH  ♦  Hj 


Lien  and  Nawar  also  demonstrated  that  triglycerides  and  amino  acids 
interact  readily  to  produce  secondary  amides  which  hydrolyze  to  forrn 

Acetonitriie  has  been  identified  in  cigarette  smoke  (2)  and  in  the 
urine  of  smokers  <5).    About  one  mg  of  acetonitriie  is  produced  from  (be 
smoke  of  a  single  cigarette.     The  average  urinary  excretion  among  smokers 
was  more  than  100  jig  P*""  'i'^r  with  heavy  smokers  excreting  twice  this 
amount.    The  highest  value  detected  among  nonsmokers   was   leas  than 
10)ig  per  liter  of  urine. 
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Table  17,    Acetonltrite  In  beef. 


irradiated 
cooked    uncooked 


Thermally  SterilUed 

cooked      uncooked 


Frozen  Control 
cooked    uncooked 


Metabolism 

The  alkyl  cyanides  (e.  g. ,  acetonitrile)  are  hydrolyzed  to 
hydrocyanic  acid  and  a  corresponding  acid  with  one  less  carbon  atom. 
The  cyanide  is  converted  to  thiocyanale  which  is  excreted  unchanged, 
while  the  acid  is  metabolized  through  normal  metabolic  pathways  to 
carbon  dioxide  ajid  water  (9). 


Toxicity 

The  acute  toxicity  of  a 
■  18.     It  was  the  least  toxic  of  all  alkyl  nitril 
IS  O).     Poizani     el^al,     (6)  subjected  rats  K 
even  hours  daily  for  90  days.     No  deaths  wei 
■els  of  655  ppm,  but  two  monkeys  exposed  to  this  concent  cation 
within  23  and  51  days  respectively.     One  monkey  inhaling  330  ppm 
ved  the  91  day  test  period  as  did  three  dogs.    No  gross  pathology  w. 
nt  but  histological  examination  revealed  focal  emphysema  and 
ie  proliferation  of  alveolar  septa. 


SS-005  0  -  86  - 
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The  TLV  is  40  ppm  (70  mg  per  m*)  (t).     This  value  seem*  baaed 
primarily  on  the  study  by  Paznam  et  al^   (6)  on  human  BubjectB  *ho  inhaled 
the  vapDt'  at  this  cuncentratian  for  4  houre.      Two  ul  the  three  BubjectB 
reported  no  adverse  effects.     No  cyanide  could  be  detected  in  Iheir  blood 
nor  was  there  any  increase  in  the  level  of  urinary  thiocyanate.     The  third 
subject  experienced  a  alight  tightness  and  a  sensation  of  coolness  in  Uie  chest 
after  the  exposure.     There  was  a  slight  increase  in  his  urinary  thiocyanate. 


Table  18.     Acute  toxicity  of  aeetonitrile. 


Mouse 

Intraperitoneal 

2S0  mg/kg 

B 

Kat 

Intragastric 

1.7-8.  5  g/k| 

3.Bg/kg 

SubculaneouB 

5  ml /kg 

Intraperitoneal 

0.  95-5.62  g/kg 

Intravenous  (portal) 

0.  71  ml /kg 

Intravenous  (tail) 

l.6Bml/kg 

Inhalation                       8000  ppm/4  hi 

-.     16000  ppm/4  hr 

1.25  ml /kg 
5.0  ml /kg 

Inhalation 

3800  ppm/4  hr 

Guinea    pig 

Inhalation 

S6i>5  ppm/4  hr 

e 

Discussion 

Acetonitrile  is  a  nonradiolytic  product.     The  minute  amounts 
in  irradiated  beef  are  no  greater  than  in  frozen  controla.  and  are  considerably 
less  Ihan  in  thermally  sterilized  samples.     Evidence  also  points  to  its  rapid 
hydrolysis  in  the  body.     The  Committee  concludes  that  ingestion  of  acetoni- 
trile in  the  amounts  found  in  irradiated  beef  should  have  no  harmful  effecla. 
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HALOGEN-CONTAINING  COMPOUNDS 


1  etracliloroelhylene 


Occurrencg 

Tetrachloroethylene  (perctiLoroethylene )  was  the  only  orgsno- 
chlorine  compound  detected  in  the  irradiated  beef  in  concenCrBtiona  aufficient 
to  permit  quantitative  analysis  (>  1  ppb).      Its  concentration  <B  to  11  |ig  per 
kg)  (Table  L)  was  not  significantly  different  from  the  amounts  detected  in  Uie 
nonirradiated  samples,   nor  did  it  increase  with  higher  irradiation  dosea. 

Because  of  Us  nonflaniinabiHty  and  tts  excellent  solvent  ability, 

telrachtoroethylene  is  found  in  a  number  of  consumer  and  industrial 
products.    It  is  the  leading  dry  cleaning  solvent  in  the  U.  S. :  it  is  used 
eittensively  to  degrease  metals;  it  serves  as  a  solvent  for  sUiconesi  it  is 
an  intermediate  in  the  synthesis  of  fluorocarbons  and  at  one  time  it  was 
used  extensively  as  a  human  and  veterinary  antihelminthic.     Its 
production  on  a  world-wide  basis  exceeds  one  million  tons  per  year,  with 
approximately  one-third  at  this  amount  produced  in  the  United  States. 

As  is  evident  from  Table  19,   it  has  been  detected  above  the 
North  Atlantic  and   in  the  air  of  rural  and  metropolitan  areas,      tl  is 
present  in  the  ocean  waters,    in  rivers  and  in  municipal  water  supplies;  in 
aquatic  organisms,   fish,   birds,   mammals  and  man;  in  fruits,  vegetables, 
beverages  and  dairy  products.     It  was  delected  in  eight  of  ten  water 
utilities  surveyed  by  the  Environmental  Protection  Agency  (4)  as  well 
as  in  other  drinking  *ater  sources. 


Metabolism 

Tetrachloroelhylene  usually  enters  the  body  through  the  lungs 
although  absorption  is  also  possible  through  the  skin  or  gastrointestinal 
tract.     Regardless  of  the  absorptive  site,  virtually  all  is  excreted 
unchanged  through  the  lungs.     Daniel  (3)  administered  ^*Cl-labeled 
tetrachloroelhylene  by  stomach  tube  to  rats  and  recovered  98  percent  of  the 
radioactivity  in  the  expired  air  within  48  hours.    After  exposure  to  tetra- 
chloroelhylene,  human  subjects  excrete  most  of  the  absorbed  compound 
through  the  lungs  within  24  hours.      Following  repeated  exposures,    a 
prolonged  e.q)unenlial  decay  of  the  compound  in  the  subjects'  breath  was 
observed  extending  for  14  day;  or  more  (14).     An  epoxide,   which  has  been 
recovered  as  an  intermediate,   is  the  first  metabolic  product.     This 
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Cl^            CI 

->          C— C'       — >  CI    -c  -c* 

CI''                CI              CI   ^             CI 

Cls. 
,>C1- 

Cl  / 

Only  traces  of  t 
man  after  expos 

richloroelhanol  were  excreted  in  the  urir 
ure  to  tetrachloroethylene  vapor  <6). 

e  of  mice 

Tetrachloroethylene  is  relatively  nontoxic  after  acute 
exposure.     This  is  evident  from  the  LD50  values  shown  in  Table  20,    as  well 
as  by  (he  TLV  for  workroom  exposure  (100  ppm  or  535  mg  per  m* )  <l).      Men 
exposed  to  1000  ppm  showed  slight  inebriation  in  45  minules  but  no  narcosis 
after  95  minutes.     At  levels  of  2000  ppm.    light  narcosis  was  produced 
within  a  few  minutes  (2).     Stewart    et  al.    (H)  exposed  human  volunteers 
to  100  ppm  tor  ^   hours  dally  for  5  consecutive  days.      Over  half 
complained  of  mild  eye,   nose  or  throat  irritation  developing  within  the 
first  few  hours  and  then  usually  subsiding.     About  one-quarter  reported 
mild  headaches.    Neurological,   pulmonary  and  laboistory  tests  were  normal. 
However,  Kylin  et  ^l.   1^)  reported  significant  fatty  degeneration  of  the 
hver  in  mice  chronically  exposed  to  atmospheres  of  200  ppm  for  4  hours 
daily,   6  days  weekly  for  periods  of  I  to  8  weeks. 


LD„ 

Rp 

ere 

5.3  mWkg 

15 

4.6g/kg 

5.7  g/kg 

b 

3000  ppm  (B  hrl 

12 

9000  ppm  (3  hrl 

3.4  g/kg 

8 
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Pregnant  mice  and  rats  were  exposed  to  300  ppm  tetrachloroethylene 
for  7  hours  daily  on  days  S  lo  IS  of  gestation  (IS).     Cesarean  sections  were 
performed  on  gestation  days  21  in  rats  and  18  in  mice.    Tl^e  tetrachloroethylene 
exposure  to  the  pregnant  mice  and  rats  caused  no  signiricant  maternal  embryonal 
or  fetal  toxicity  nor  any  teratogenicity. 

An  unpublished  study  (11)  recently  completed  for  the  National  Cancer 
Institute  revealed  a  significantly  increased  incidence  of  hepatocellular 
carcinoma  in  both  male  and  female  B6C3F1  mice  receiving  large  doses  of 
tetrachloroethylene.    The  compound  dissolved  In  corn  oil  was  administered 
by  gavage  five  days  per  week  For  TS  weeks  followed  by  an  observation  period 
of  12  weeks.    The  tlme-weighted-average  dosages  for  male  mice  were 
1072  and  536  mg  per  kg  per  day;  and  for  female  mice  were  TT2  and  386  mg 
per  kg  per  day. 

Both  treated  and  control  mice  displayed  various  neoplastic  and 
,  primary  maUgnant  tumors  of  the  liver  were 
le  mice  receiving  tetrachloroethylene  (Table  21). 


Low  dose 
High  dose 

Males 

7/79 

32/49  (P    <0.  001) 

27/4B  CP   <0.  001) 

Females 

0/20 

19/48  (P  <0.  001) 

19/48  <P  <0.  001) 

The  time  to  the 
41  weeks  for  the  female 

first  observed  tumor  was 

1  27  weeks  for  male  mice  am 

Male  and  female  rats  were  also  exposed  to  two  dose  levels  of 
tetrachloroethylene  administered  as  described  above:  941  a[»d  471  mg  per  kg 
per  day  for  male  rats  and  9G2  and  481  mg  per  kg  per  day  tor  female  rats. 
There  was  no  observable  carcinogenic  effect  of  the  compound  in  rats  but  the 
results  were  considered  Inconclusive  because  of  the  poor  survival  of  the 
animals.     Half  of  the  high  dose  males  and  females  died  within  44  and  GG  weeks, 
respectively.    Lesions  indicative  of  pneumonia  were  observed  in  most  control 
and  dosed  aminals  alike  at  necropsy.     A  high  incidence  of  the  tetrachloroethylene- 
treated  rats  displayed  toxic  iiephropathy. 
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icingly  demonstrated 
n  irradiated  beet  weri 

ere  is  no  significant  differe 

beer  supplied  by  the  same  processing  firm,   no  tetrachloroethylene  could 
be  detected,      [n  the  numerous  publications  on  irradiated  beef  and  other 
meats,   the  presence  of  telrachloroethyltne  has  never  been  reported. 
Similarly,    Merritt  and  co-workera  (10>,  with  many  years'  experience 
with  beef  irradiatioa  state  they  have  rarely  detected  chlorinated  hydrocarbons, 
and  in  these  rare  cases,    the  amount  detected  was  independent  of  Che  r*di«tioQ 
dosage.    To  verify  the  nonradiolytic  origin  of  the  telrachloroelbylene  in  beef, 
two  separate  samples  of  beet  were  exposed  to  increasing  doses  of  gamma 
irradiation.     The  levels  in  the  nonirradiated  samples  were  zero  and  G  vfi 
per  kg  respectively.    After  exposure  of  each  sample  to  30,   GO,   90  and  ISO 
kCy  (3.   6,   9,  12  megarads)  the  tetrachloroethyiene  concentrattonB  were 
unchanged,   remaining  at  0  in  the  one  sample  and  6  iig  per  kg  in  the  other. 

Nevertheless,    the  recent  indictment  of  tetrachloroethyiene  as  a 

carcinogen even  at  levels  a  million  times  greater  than  its  intake  from 

beef intensified  a  search  for  the  source  of  contamination.      It  was 

discovered  that  tetrachloroethyiene  was  used  as  a  cleaning  solvent  in  the 
meat  packing  plant  and  stored  near  the  beef  proceBSing  area.  To  trap  the 
compound,  samples  of  lard,  free  from  tetrachloroethyiene,  were  placed 
at  various  sites.  In  one  of  the  beef~proceEsing  areas  the  lard  was  found 
to  contain  91  ppb  of  tetrachloroethyiene.  indicating  a  significant  atmospheric 
contamination  at  this  site. 

■  small  amount  of  tetrachloroethyiene 


The  Committe 
detected  in  each  type 

■e  concludes 
of  beef  san 

stages  ot  preparation 
of  reasonable  care  di; 
compound  from  beef. 

iVing  all  prt 
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VII,    GENERAL  DISCUSSION 


As  pointed  out  earlier,  thLs  report  reviewB  only  those  cotnpounda 
which  were  detected  in  beef  irradiated  and  analysed  by  the  techniqiwa 
employed  at  the  Natick  Laboratories  and  described  In  Che  experimental 
section  iaee  pagea  10  '  1E>),       Major  modifications  of  these  irradiation , 
isolation  or  analytical  procedures  could  change  the  nature  or  amount  ol  the 
compounds  identified.     In  attempting  to  asaess  the  possible  health  hazards 
of  these  compounds,   the  Committee  was  often  frustrated  by  the  paucity  of 
Information  on  their  toxicity.     Such  gaps  in  our  knowledge  have  been  pointed 
out  in  the  individual  sections  and  additional  studies  in  Uiese  areas  are  highly 


By  conventional  toxicological  standards,  the  concentration  of  each 
compound  was  low,  as  was  the  total  of  all  the  compounds.     For  those 
compounds  where  such  data  are  available,   the  least  toxic  doses  are  several 
orders  of  magnitude  greater  than  the  contribution  from  irradiated  beef. 
There  seems  no  chance  that  the  volatile  compounds  in  the  irradiated  meat 
could  cause  an  acute  intoxication  following  its  consumption. 

Evaluation  of  possible  chronic  toxicity  is  a  more  difficult  and 
uncertain  task.     Virtually  every  compound  under  consideration  has  been  found 
in  significant  amounts  in  commonly  consumed  natural  and  processed  foods. 
Very  few  of  these  products  have  been  subjected  to  the  long-term  animal 
studies  or  to  Che  rigorous  epidemiological  surveys  that  would  detect 
subtle  or  slowly  developing  pathology  or  carcinogenesis.     The  Committee 
gave  this  problem  particular  attention  and  examined  closely  all  data  related 
to  chronic  toxicity  or  carcinogenicity. 

Several  alkanes  and  alkenes  and  one  aromatic  hydrocarbon  (bansene) 
produced  by  beef  irradiation  have  been  implicated  as  carcinogens  or  co- 
carclnogens  under  certain  conditions. 

Several  higher  alkanes  promoted  tumor  production  when  painted 
on  mouse  akin  pretrealed  with  carcinogenic  doses  of  polycycUc  aromatic 
hydrocarbons.    These  results  were  considered  to  have  little  relevance  to 
the  effect  of  alkanes  in  irradiated  beef.    Not  only  were  the  routes  of 
adnilnisC ration  quite  different,  but  the  doaes  inquired  in  these  experiments 
were  huge  compared  with  the  amounts  consumed  in  beef. 

Relatively  little  is  known  of  the  fate  and  action  in  the  body  of  the 
various  alkenes  found  in  irradiated  beef.     It  is  now  generally  accepted  Chat 
epoxides  are  obligatory  intermediates  in  Cheir  metabolism  and  epoxides  are 
viewed  by  many  investigators  as  potential  carcinogens.     This  view  is 
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supported  by  the  findings  thai  such  potent  carcinogens  as  benzofa)  pyrene, 
anatoxin  and  vinyl  chloride  aeem  to  owe  their  carcinogenicity  to  their 
conversion  to  epoxide  inter  mediates.     On  the  other  hand,   many  epoxides  or 
compounds  having  epoxide  metabolic  intermediaies  are  considered  to  be 
noncarcinogenic.     Of  all  the  epoxide  meiabDlic  intermediates  likely  to  be 
formed  from  the  alkenes  in  irradiated  beef,   very  few  have  been  tested  for 
tumor igen icily.     Of  these,   only  epoxyhexadecane  has  caused  increased 
lumor  production  and  these  results  are  equivocal.    It  appears  that  there  may 
be  structural  features  which  cause  some  epoxides  to  be  carcinogenic  while 
others  are  not.     It  is  not  possible  at  this  time  to  designate  the  specific 
structural  or  electron  distribution  characteristics  that  impart  carcinogenicity 
'    to  an  epoxide  intermediate.     Additional  studies  are  desirable,   but  available 
evidence  does  not  implicate  the  alkenes  in-irradiated  beef  as  carcinogens 
when  ingested  in  the  amounts  present  in  these  samples. 

Animal  studies  have  failed  to  demonstrate  a  leukemogenic  action  of 
beniene  and  more  definitive  studies  are  necessary.  The  amount  o(  benzene 
ingested  from  irradiated  beet  is  less  than  2ug  per  day.  an  extremely  small 
fraction  of  that  absorbed  from  such  unavoidable  sources  as  the  atmosphere, 
municipal  water  supplies  and  numerous  foods.  The  amount  consumed  from 
'ed  to  add  an  insignificant  increment  to  the  usual 

The  Committee  considered,   too,   the  possibility  that  interactions 
in  the  body  among  the  various  volatile  compounds  in  irradiated  beef  might 
cause  toxicity.     The  possibility  of  additive  or  synergistic  effects  cannot 
be  excluded.     There  are,   however,   no  known  or  suspected  dangerous 
interactions  among  these  compounds  and  the  lack  of  data  renders  unprofitable 
any  further  speculation  along  these  lines  at  the  present  time. 


VIII.    CONCLUSION 


The  Committee  has  examined  the  available  evidence  on  the  possible 
!alth  effectB  of  the  uariojs  volatile  compounds  identified  in  beef  prepared 
'  low-temperature  irradiation  preservation.     In  its  opinion,   the  data  do 
)t  demonstrate  or  suggest  that  the  volatile  compounds  present  any  significant 
crement  of  hazard  to  the  fmblic  from  the  normal  consumption  of  beef 
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The  U.S.   Army   has  developed   a  process   for   the  preser- 
vation  of   beef   by   high-dose   irradiation   iji  vacuo  at  about  -30°C. 
A   total   of  65  volatile   compounds   in   concentrations  of   1   to  700  ug 
per  kg  was   idontilicd   in   th<;   irradiated   beef.      A  number  of   these 
were  also   found   In   equal   or  greater   concentrations   in   nonlrradl- 
ated   beef   samples.      Most   of    the   radiolytic   products  were  saturated 
and   unsaturated   aliphatic   hydrocarbons,    containing  2   to  17  curboo 
atoms.      There   were,    in   addition,    several   alcohol,   aldehyde,   and 
ketone  derivatives,    the  aromatic   hydrocarbons   benzene   and   toluene, 
and   two  sulfur-containing  compounds.      In   1977,    the   Select 
Comiittee   on   Health   Aspects  of   Irradiated   Beef   reviewed  crltic*lly 
the  available   data  on  each  of   these   compounds  and   concluded  tli*t 
the  evidence   indicated   no  grounds   to  suspect   then  of   constituting 
a   hazard   to  health   to  persons  consuming   reasonable  quaatltlsB  of 
beef   irradiated   in   the   described  manner. 
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these   compounds  are  also   found,      few   recent   reports  were   concerned 
with   the   other   volatile   compounds   found   in   Irradiated   beef. 

Since   the   reported   toxicities  of   the  above  compounds  occur 
only   at   exposures  several   orders  of   rnagnitude  greater   than  found 
In   irradiated   beef,    the  Select  Committee   reaffimis   its  original 
conclusion   that   the  volatile   radiolytic  compounds  appear   to  pose 
little  or   no  health   liazard  when   reasonable  quantities  of   beef 
irradiated   in   the  described   manner  are   consumed. 
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The  Life  Sciences  Research  Office   (LSRO),    Federation   of 
Americsn  Societies   for  bxperimental   Biology   (FASEB)   provides 
scientific  assessments   of   topics   In   the   biomedical   sciences. 
Reports  are   based   upon   comprehGnslve   literature   reviews  and 
opinions   of   knowledgeable   investigators   who  are  actively  working 
in  specific  areas   of   biology  and  medicine. 

A   technical   report   entitled   "Evaluation   of   the  Health 
Aspects  of  Certain   Ccnpounds   Found   in   Irradiated   Beef"   (AD-A04S7I6] 
was  published    in   August,    1977   by   an   ad  hoc  Select  Conunittee   with 
the  assistance   of   the  LSRO  staff.      It   reviewed   the  biological 
effects  of  65  volatile   compounds   found   in   irradiated   beef.      The 
present   report   supplements  this  earlier   review  with  material   which 
has  subsequently   come   to  the  attention   of   the  Ccnmittee. 

The  Select  Comnlttee  accepts   the   responsibility   (or   the 
contents   of   this   report.      Special   appreciation   is   expressed   to  Dr. 
Walter  U.   Urbain,    Special   Consultant,    for  his  helpful   coonente   in 
the  preparation   of   this  report.      The   report  was  approved   by   the 
Select  Connittee,    the  Director  of  LSRO,    and   by   the  LSRO  Advisory 
Comnilttee  ccoiposed  of   representatives   of   each   constituent   society 
of   FASEB,    under  authority   delegated   by   the   Executive  Comnlttee   of 
the   Federation   Board.      Upon   completion  of   these   review  procedures, 
the   report   was  approved  and   transmitted   to  the  U.S.   Army  Uedical 
Research  and  Development  Cctnmand  by   the  Executive  Director,    FASEB. 

While  this  Is  a  report  of  the  Federation  of  American 
Societies  for  Experimental  Biology,  it  does  not  necessarily 
reflect   the  opinion  of   the   individual   members  of   Its  constituent 


Kenneth  D.   Fisher,   Ph.D. 

Director 

Life   Sciences  Research  01 
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INTRODUCTION 


As   part   of  a   continuing  study  on   the  wholesonieiiess  of 
Irradiated   meats      the   Food  Sciences  Laboratory  of   the  U.S.   Natlck 
Hesearch   and  Development  Canmand   h&£  determined   the  volatile 
compounds   produced  when   beef   is   treated  at   about  -30°C  vith  56  kCy 
of   gamia   ray   or  high  eiwrsy  electroo   radiation, 
compounds  vere   Identified  after   irradiation  with 
.one  ranging  frcm  1  to  700  ue  per  kg  beef  (parts  per 
Sane   of   these   compounds  were  of   radiolytic  origin  while 
I   present   In   equal  or  greater  amounts   in   oonirradlated 
1th  aspects  of   each  of   these   compounds,   whether 
or   non radiolytic,    were   reviewed   by   a  Select  Cannittee 
by   the  Life  Sciences  Research  Office   (1977).      This 
tended   to  supplement   the  earlier   review  by  conslder- 
ent   publlcBtions  and   additional   information  which   have 
come   to   the  attention   of   the  Ccnmlttee.      A  complete 
compounds  and   their  concentratlODS   is  given   In  the 


radiolyti. 
assembled 

subsequent 
listing  of 
original   report. 
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11.   COMPOUNDS  DETECTED* 
HYDROCAHBOHS 


The  entire  series  of  normal  alkanes  and  alkenes  f r<M  .C~2 
to  C-IT  were  found  in  irradiated  be«i.   The  concentrations  ruiged 
from  164  to  696  ug  pei*  Xg  for  alkanes  aod  fran  26  to  618  «  per  kg 
for  alkenes.   Small  amounts  (19  to  45  uE  per  ke)  of  the  2-nBthyl 
isomers  of  propane,  propene,  butane,  pentane,  and  heptane  vsre 
also  present.   In  addition,  two  alkynes  (decyne  and  undecyne:  23 
and  4  \^   per  kg)  and  four  dienes  (tetra-,  penta-,  hexa-.  and 
heptadecadiene :  16  to  706  uK  per  kg)  were  identified. 

Of  these  aliphatic  hydrocarbons,  hexane  (209  nt   per  kg 
irradiated  beef)  has  been  the  most  thoroughly  Investigated.   It  Is 
used  as  a  solvent  in  glues,  varnishes,  cements,  inks,  and  a  number 
of  other  products  (National  Institute  for  Occupational  Safety  and 
Health,  1977).   Significant  and  repeated  exposures  to  this 
compound  are  largely  confined  to  two  groups  of  individuals:   the 
industrial  worker  and  the  abuser  of  inhalants.   The  former  group 
is  exposed  because  of  workroom  contamination  while  indtvlduala  in 
the  latter  group  deliberately  expose  themselves  to  achieve  a  state 
of  euphoria  or  "high". 

The  acute  toxicities  of  the  volatile  alkanes  are  rela- 
tively low,  allowable  concentrations  in  workplace  atmospheres 
range  frcm  100  parts  per  million  (ppn;  360  mg  per  n^)  Cor  beiane 
to  several  thousand  ppm  (>2000  mg  per  Iii3)  for  the  simplest  hooio- 
logues:   methane,  ethane,  propane  (American  Conference  of  Govern- 
mental Industrial  Kyglenlsts,  1976).   However,  numerous  reports 
attest  to  the  tonicity  for  man  (Dishi  et  al. ,  1964,  Yamamura, 
1969,  Herskowltz  et  al. ,  1971)  and  animals  (Ulyagakl ,  1967;  Ishli 
et  al.,  1972  Schaumburg  and  Spencer,  1976)  of  chronic  exposure  to 
^xane  or  hexane-containlng  solvents.   Yamamura  (1969)  conducted  « 
comprehensive  clinical  study  and  reported  nerve  damage  in  93  of 
1662  workers  who  were  exposed  to  hexane  In  an  industrial  setting. 
He  estimated  that  the  affected  individuals  had  been  exposed  to 
concentrations  of  500  to  2500  ppm  (1.8  to  9.0  g  per  in3  of  hexane 
for  8  hours  or  more  dally,  6  or  7  days  weekly  for  several  OoDths 
or  more.   Similarly,  Yamada  (1967)  described  17  cases  of  polyneuro- 
pathy among  workers  in  small  laminating  plants  with  atmospheric 
tiexane  concentrations  of  1000  to  2500  ppm  and  in  pharmaceutical 
plants  with  500  to  1000  ppm.   Symptoms  of  intoxication  appeared 
within  1  to  2  months  after  initial  exposure.   Herskowltz  ot  al. 
(1971)  reported  three  cases  of  polyneuropathy  among  factory 


IS  refer  to  the  original  report  (LSRO,  1977)  which 
mlted  for  additional  details. 


,y  Google 


workers  exposed   to   an   £ 

The   observed   huniBD    neui 

motor   systems,    *lth   characteristic   manifestations  ol   muscular 

weakness   or   atrophy,    hypesthesia.   and   hypoactlve   reflexes. 

More    recent   studies   includinE   both   industrial   exposure 
(Paulson  and   tiaylonis,    1976}   and   solvent   abuse   (Gonzalez   and 
Downey      1972      Gotoet    al.,    1974.    Towfighl    et    al. ,     1976J    have 
confirmed    these   earlier   findings.      Although   other   volatile 
compounds   *ere   present   in   the   inhaled   solvents,    hexane   appeared   to 
be   the   major   contributor   to   the   observed   to;(icity.      Some   ol   the 
inhalant-abuse   patients   had  inhaled   hexane-free   volatiles   for 
years  without   apparent   detrimental   effect     but   had   developed 
crippling   peripheral   neuropathy  within  a  matter   of   months   after 
switching   to  products   containing   hexane    (Bruckner   and   Peterson, 
1977). 

Experimental   demonstration   of   the   neurotoxicity   of   hej;ane 
was   provided   by   Echaumburg  and   Spencer   (1976)   who   observed   degener- 
ative  neurological   changes   in   adult   Sprague-Dawley   rats   inhaling 
highly   purified   he^ane    (400   to  600  ppm)   continuously   for   162  days 
or   receiving  550   to  EOOO  mg  per   kg  of   the   compound   subcutaneously 
5   days  weekly   for   IS   to  3S  weeks.      Degeneration   in   the  central   and 
peripheral   nervous   systems  was  noted   in   both   groups   of   animals 
within  2   to  3  months.      Widespread   axonal   degeneration   in    the 
central   nervous   system  was  regularly   observed   and   was   similar   to 
that   reported   in   nerve   biopsies   frcm  patients   inhaling   glue   vapors 
containing   hexane   (Goto  et   al . .    1974,    Korobkln   el   al . ,    1975), 

The   most   apparent   effects   of   hexane   poisoning   are   upon   the 

i   (1976)   observed   elevated   serum   levels   of 
;  and   glutainic   oxaloacetic   transaminase   which 
suggested    Jlver   aamage   in   one   patient   with   hexane-induced 
neuropathy.      Nix   et  al.    (1977)    reported   liver   damage   In   mice 
exposed   to   high   atmospheric   concentrations   (6000   to   12000  ppn)   of 
mixed   hexanes   for  2   to  49  days.      Hepatic   lipid   accumulation  was 
noted   in   rats   (Bohlen   et   al. ,    1973)   and    in   guinea   pigs   (DlVlnceuao 
and  Krasavage,    1974)   after   hexane   inhalation.      No  reports   have 
been   found   of   toxicity   induced   by   hexane   concentrations   below   the 
maximum  allowable   concentration   in   workroor   atmospheres    (100  ppra) . 


rather  than  hexane  itself,  is  the  active  neurotoxic  agent.  CatE 
given  0  5  percent  of  this  product  in  drinking  water  for  periods 
to  136  days  developed  widespread  axonal  degeneration  similar  to 
that  observed  with  hexane  intoxication  (Schaumburg  and  Epencet: 
1978).  Methyl  n-butyl  ketone,  also  believed  to  be  a  hexane 
metabolite,  has  produced  similar  neurologic  damage  in  Industrial 
workers  (Allen  et  al. ,  1B74)  and  experimental  animBlS  {Duckett  t 
al.,    1974,    DiVlncenzo  et  al..    1978), 
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Hfxanr  and   rrlalrd   i-ORipounds  appear   to  be  aetaboliced  bf 
ar.   1  r.<1iiri hip  niori-iKivml   (>n7ynic   systeni.      When  nle«  were  conttn- 
iiciislv   r^p.^sr-d    tc  an   almtHiphrro  containing  2.5  to  3  percent 
yr-Knrf .    ttw   ^v^nl>•■'xv(t*■n»I!^•   capai-ity   of   the   liver   increased  dnuMt- 
i.-iir.>    (Kriiner  ot   si.,    197*1,      Three   isomeric   aleodols  ■ere  fora«d 
in-ir  hpxane  h^    (he  "liwr  mlcrnsoines.    »lth  I-heMnol   pred<*iD«tlV- 
I'oori   el  al.    ilS^'S'   also   found  !-heianol   in   the   urioe  ol  EiiiBe> 
p\gf-  aftrr   intrapi^ri tiinpal    in.^pctlon  of   n-hexane.      Tben  tbe  g^laaa 
pins  wrp   pretre*t«J  »ith  phen(^harbital .    the   urlnarr  2-liei*«»l 

Staple*   and  Marks   US'??)   are   curw-r.ily  stjajii*  tbe 
fwss-.Mr    teralocer.i.-   cftocis  ol   n-hrxane   ir.   prepnatt   £T3   CIiarlaK 
hivBr   r.icr.      No  resiiUs   *re   yet   •vallaMe. 

Th(    v'fnmitter-  knows  Of   no  «tiiay   »enion»trs;-.nF  a  TuvrcTOKlc 
effect   of    the   other  alkanee   identities   -,r   irraEiaiei   heef. 

However,   fiaullier  et   al.    (IPToj   rcpor t p,'^   jv-.;ti!Ci.r.-eiBTl:7    ii  fa^ 
wnrkprK  exposed   to  a  solw-nt   conta:  r,-.  nf   f;  _  _    _        .- 

percpni    hepianr.   and  S  peroen    htvanr  .      ?v«    cufiffrret 
rane  or   heptane,    rather   than   hexanr      rt,.pt: 
observed   neuroloRif   damaffr.      ;r<;-.re.-;    f...rin: 
comes   fpom   tht    olwervalions   o;    rr.-mnw ;    :'   i 

meiiiuir-length    a'knnes    nr-   «r '.  .    ■>-    hittm         ' 


poemblc    poBil  ir 
No   add it 


,y  Google 


3.        AroiiMttlc  Hydrocarbona   (pp.   56-87) 

Benzene,    toluene,    and  xylene  were  detected   Id   bbuII 
amounts   (<0.1  ppn)    In   the   Irradiated  beef   samplee.      Benzene  and 
toluene   iocreased   Blightl]'  with   tncreaeed   radiation  doees   (LSRO, 
1977)   and  are  presumed   to  be   radlolytic  products.      The  concen- 
tratiOQ   of   xylene,    however,    was   no  greater   in   irradiated   than   in 
noD Irradiated  beef  and   is   of   nonradlolytlc   origin. 


A   voluminous   literature  exists   on   the   toxicity   and 
metabolism   of   benzene.      The   major  area  of   interest   has   been   the 
effect   in  nan   of   chronic   Inhalation   of   its  vapor;    this   aspect   has 
been   reviewed   comprehensively   In   several   recent   reports   (NI05H. 
1974,    National   Research  Council.    1976,    Haley      1977,    Occupational 
Safety  and   Health   Administration,    1978).      A   leukeroogenlc   action 
has   long   been   suspected   because   of   the  occurrence   of   leultemia 
among  some   worlters   chronically   exposed   to  benzene   (NRC.    1976; 
Aksoy,    1978).      Although   the   affected   individuals   had   also  been 
exposed   in   most   cases   to  other   compounds   In   the   work   place, 
benzene   appeared   to  be   the  common   agent.      Early  epidemiologic 
surveys   yielded   conflicting   results.      In   one  major  etudy,   an 
annual  incidence  of  13  cases  of  leukemia  per  100,000  persons  vas 
found  among   28,500  shoevorkers  exposed   to  benzene,    compared  wltb  6 
cases  per   100,000  among   the   general   population    (Aksoy  et  al., 
1974).      Hosever,    there   was  no  greater   incidence   of   leuEemla  among 
38,000  petroleum  workers  potentially  exposed   to  b»n2ene   than   among 
unexposed   individuals   (Thorpe,    1974).      Reviewing   tbe  available 
data,   the  NIOSH  (1974)  concluded  that  'the  posslblllrty  that 
benzene  can  induce  leukemia  cannot  be  dismissed."  but  it  anpha- 
sized   the   need   for  additional,   careful,   epidemiologic   studies. 

Since  this  NIOSH  review,  additional  reports  bave 
appeared   suggesting   a  relationship  between   benzene   exposure   and 
leukemia    (kcUichael   et  al . ,    1975,    1976,    Andjelkovic  et  al . ,    1976, 
Honeon   and  Nakano,    1976,    Infante   et  al. ,    1977a;   Ott   et  al. .    1978). 
Of   especial   interest,  was   the   survey   of   workers   involved   in   the   pro- 
duction  of   Pliofilm®  (Infante  et  al.    1977a, b).      In   this  survey   the 
influence   of   other   solvents  was   largely   excluded,    for   In   addition 
to   benzene,    the   workers  were   exposed  only   to   hydrochloric  acid, 
soda  ash,    and   small   amounts   of   antioxidants  and   plasticlzere. 
Workers   occupatlonally   exposed   to   benzene  during   the  years   1940   to 
1949  were   followed    for   vital   status   up   to  1975.      Of  748  workers 
exposed   during   this  period,    seven   died   frcm  myelogenous  or  onno- 
cytlc   leukemia,    an   incidence   seven   times   that   observed   In   the 
general   population  or   in   workers   not  exposed   to  benzene   (P<0.002). 
The   level   of   exposure   to  benzene   by   the  workers  during   this  period 
(1940-1949)    is  uncertain.      In   1941,    the  maximum  allowable  concen- 
tration was   100  ppm  which   was   lowered  to  50  pptn  in   1947  and   to  35 


„GoogIe 


ppm  in  1948  tor  on  8-hour  tlme-velghted  avomge  (Intuit*  at  ■!.. 
1977b).   Since  1971,  the  allowable  conceotrfttlon  has  beenTO  ppa. 
The  Btatlstical  trestsieat  In  this  etudr  by  Infante  et  al. 
<197Ta,b)  was  criticized  by  Taberabaw  and  Lam  (1»77).  but 
defended  by  the  original  investigators  (Infante  et  al. ,  lB77e)< 

The  NI08K  report  (1976)  concluded  that  the  cllnlcAl 
and  epidemiologic  evidence  demon st rated  the  leuketBogenlcltT  of 
.benzene  In  nan.   The  report  reconoended  that  no  vorker  be  ezpoead 

time-weighted  average.   This  recooroendatlon  was  adopted  by  OSOk 
(1977),  vhlch  established  energency  temporary  standardB  on  Hay  3. 
1977,  reducing  the  permitted  employee  eiposure  to  benzene  frcn  10 
ppm  to  1  ppm  based  on  an  S-hour  tlme-ceigbted  average.  On 
February  10,  1978,  these  levels  cere  adopted  as  the  pemuuieDt 
standard  for  the  regulation  of  worker  eipoBure  to  benzene  (OSBA, 
1978).   Industry  contested  these  regulations,  arguing  that 
enpertmental  evidence  was  lacking  that  benzene  at  the  ealatlDg 
authorized  level  of  ID  ppm  was  harmful.   In  October  1978,  the 
Fifth  Circuit  Court  of  Appeals  in  New  Orleans  ruled  against  08HA. 
The  Supreme  Court  has  agreed  to  review  the' ruling  and  a  final 
decision  is  expected  in  1980  (Carter,  1979). 

In  June,  1977,  the  Environmental  Protection  Agency 
(EPA,  1977)  also  concluded  that  the  evidence  Implicating  benzene 
as  a  leukeBtogenic  agent  was  sufficiently  strong  to  merit  Its 
addition  to  the  list  of  hazardous  air  pollutants. 

The  opinion  that  benzene  Is  leukemogenlc  Is  not 
accepted  by  all  investigators.   Their  reluctance  to  label  benzene 
a  carcinogen  has  rested  both  upon  the  poor  quality  of  humui 
epidemiologic  data  and  upon  a  consistent  failure  to  produce 
leukemia  or  cancerous  tumors  In  experimental  animals  (NRC.  1976; 
Ward  et  al.,  1S75).   Pancytopeaia  has  been  produced  in  animals  by 
benzene  Injection  (Kissling  and  Speck,  1972),  but  experimentally 
Induced  leukemias  or  carclnctnas  have  not  been  reported.  At  a 
recent  seminar,  Haltoni  claimed  that  he  had  produced  various 
tumors  in  rats  by  feeding  benzene  for  periods  up  to  76  weeks 
(Anonymous,  1977).   Of  70  rats  fed  250  mg  benzene  per  kg  body 
weight,  five  developed  tumors  of  the  Zymbal  gland,  five  had  denaal 
tumors,  and  three  a  "variety  of  other  rare  tumors".   No  leukeiUaa 
were  reported.   Of  -60  rats  fed  50  mg  per  kg,  two  had  Zymbal  glaad 
tumors  and  one  a  dermal  tumor.   None  of  more  than  300  control  rats 
developed  tumors  of  any  type.   A  detailed  account  of  this  study 
has  not  yet  appeared  in  a  scientific  Journal. 

Despite  numerous  metabolic  studies,  both  1^  vitro  and 

-n   of  benzene  action  on  the  hematopoietic 
I  unclear.   Some  workers  have  attributed  the  toxicity 
flf  (Ikeda  et  al . ,  1972),  while  others  believe  a 

ilble  (Lee  et  al..  1974).   In  an  attempt  to 
>ntroversy,  Tlmbrell  and  Uitchell  (1977)  studied  the 
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1S73 

toxicity   studies   Inconclusive   because   commercially   available 
toluene   may   contain   as  much   b«   25  percent   benzene   (EPA      197E>. 
Studies  using   purified    toluene   have   failed   to  demonstrate  a 
nyelotoxic   effect    (JilOSH.    1973,    EPA,    1976).      In   fact,    a   recent 
study   suggests   that    toluene  may   actually   exert   a   protective  effect 
■gainst    the   hematopoietic   toxicity   of   benzene    {Andrews   et  al . , 
1977).      Toluene   (1720  mg/kg)   and   benzene    (440  and  890  mg/kg)   *ere 
Injected   subcutaneously   in   adult,   male,    Swiss   albino  ralce.      This 
treatment   reduced   markedly   the   level   of   benzene   metabolites   in 
urine   and   bone  marroK  and   reduced   also   the   benzene-Induced   inhibi- 

of    benzene   in   bone   marroi'   "/as   not   reduced,    thus   providing   support 
lor   those   contending  that  a   benzene  metabollte(s)   is   the  myelo- 
toxic  agent.      Toluene   has  also  been  shown   to   inhibit   the   blotrans- 
iormation   of  styrene   (Ikeda  et  al. ,    1D72}   and   trichlorottthylene 
(Ikeda,    1974). 

-  e  - 
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Reports  prior  to  1S73  on  tbe  bsaltb  aap«et«  of 
toluene  were  reviewed  by  NIOSH  <1S73)  and  subsequent  literature  by 
Hiyden  et  al.  (1977)  aod  an  EPA  coanlttee  (1978).  The   main  toiic 
effect  of  toluene  appears  to  be  upon  the  Central  rtervOUs  syEteo. 
VelBS  et  al.  (1976   reported  an  excitatory  eliect  of  toluene  in 
key-pecKing  behavior  of  pigeons  at  aci  atmospheric  concentration  of 
800  ppm,  but  a  depressant  effect  at  3200  ppn.  Tskeuchl  and 
HlBBoaBa  (1977)  attempted  to  detect  central  nervous  effects  by 
studying  the  electroencephalographlc  cbanges  during  spootaneou* 
sleep  of  rats  exposed  to  various  atmospheric  levels  of  toluene  for 
4  hours.  The  Investigators  concluded  that  1000  ppm  of  toluene 
vapor  prevented  sleep  frcoi  entering  the  slov-wave  phase  but  facili- 
tated its  entry  into  the  paradoxical  phase.  Concentrations  of 
2000  and  4000  pprn  produced  sleep  disturbances,  including  ayoclODle 
seizures  at  both  levels. 

In  healthy,  adult  men,  reaction  tlae  was  impaired  by 
20-niinute  exposure  to  300  ppoi  toluene  in  inspired  air.   Expoaure 
to  700' ppm  toluene  was  necessary  to  produce  significant  InpaimeDt 
in  perceptual  speed,  measured  by  the  time  required  to  Identify 
Identical  numbers  in  60  separate  columns  (Gamberale  and  Kulten- 
gren,  1972).   Lewis  and  Patterson  (1974)  observed  various  symp- 
tcas,  including  mental  confusion,  exhilaration,  and  fatigue  when 
human  subjects  were  e;ipo8ed  for  3  hours  at  600  ppn. 

Reports  are  rare  of  toxic  effects  by  toluene  on  other 
organ  systems.   Bruckner  and  Peterson  (1976)  tailed  to  detect  any 
Injury  to  lung,  liver,  or  kidney  in  mice  exposed  to  4000  ppm  of 
toluene  vapor  for  3  hours  daily,  5  days  per  weak,  tor  up  to  8 
weeks.  Cardiac  arrythmlas  (Keinhardt  et  al. ,  1971)  and  renal 
tubular  acidosis  (Taher  et  al.,  1974)  have  been  associated  witb 
toluene  "anifflDg"  but  tHe  specific  role  of  toluene  waa  not 
established  definitively.   Kayden  et  al.  (1977)  in  a  recent  revle* 
.concluded  that  there  Is  little  flm  evidence  that  toluene  exerts  a 
specific  toxic  effect  <ui  any  organ  system. 

The  Chemical  Industry  Institute  of  Toxicology  baa 
Instituted  an  investigatloa  of  tbe  possible  toxic  and  carcinogeoLc 
effects  of  toluene  follcwing  chronic  Inhalation  exposure  to  a  con- 
nercial  product  (containing  100  ppi  benzene).  Only  preliminary 
results  are  available  (EPA,  1977).   Groups  of  30  rats  each  stralii 
and  age  not  stated)  were  exposed  to  30,  100,  300,  or  1000  ppm  of 
the  cconierclal  toluene  preparation  for  90  days.   No  significant 
differences  frcni  controls  were  noted  In  body  weight,  hematology, 
blood  and  urine  chemistries,  or  frequency  of  histopathologic 
changes.   Alopecia  around  the  ears  occurred  in  some  female  rata 
and  red  deposits  or  dischargee  from  the  nose  and  eyes  were  noted 
in  sctne  male  rats.  The  nature  of  the  red  discharge  was  not 
Indicated. 
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The  concentrations  of  toluene  J 
50  to  65  kJg  per  kg,  i.pproi[iniately  the  same  bc 
sterilized  beef.  Toluene  has  been  detected  ir 
concentrations  ol  500  ug  per  kg  In  refrlgeral 
samples  in  different  cities  ranged  from  11  t< 
1977).  Concentrations  in  single  and  composi 
trial  water  effluents  have  been  found  to  rai 
;«    per   1    (EPA,    197S). 


OXYGEN  OONTAINING  COMPOUNDS 

1.      Alcohols    (pp.    68-72) 


The   only   alcohols   detected   in   Irradiated   beef   were 
metharol   and   ethanol .      Publications   concerning   the   toxicology   of 
these   compounds,    especially   the   latter,    continue   to  appear,    adding 
to  an   already  mainnKith   bibliography.      However,    none  of   the   recent 
publications   is   relevant   to  the   present   discussion   or  modifies  the 
original  report   [LSBO.   1977). 

Aldehydes   (pp.   73-79) 


The    following   aldehydes   were  detected   m   Irradiated   beef 

in   concentrations   from  10   to  398 

ug  per   kg 

S-methyl   pentanal. 

undecanal,    dodecanal.    tetradecans 

1,    pentadecanal ,    hexadecanal. 

octadecanal.   hexadecenal ,    and   oc 

adecenal . 

No   recent   study   on   an 

-of   these  aldehydes   has   come   to  t 

e   attenti 

DO   of   the   Select 

CcffiBJltlee. 

3.      Ketones   (DP.   80-S7) 

Only   the   two  simplest   ke 

ones,    ace 

one  and  methyl   ethyl 

ketone   (UEK.    E-butanone)   ~ere   de 

rradiated   beef.      Both 

*re   widely   used   as   lodustrial   so 

vents   and 

both   have   low  acute 

toxicities.      Browning   (1965)   cits 

■d   studies 

m  which  workers  have 

been   exposed   to   lOOO   to  2000  ppm 

ill-effects   other   than   temporary 

headaches 

or  anorexia.      Similar- 

ly,   the  effects  of   MEK   exposure  a 

re   genera 

ly   reported   to  be  mild 

and   temporary   (Elklns,    1959).      However.    Vi 

Ider  el  al.    (1975) 

reported  a  case  of  neuropathy  in 

a  worker 

exposed   for  2   years  to 

nlng  UEK  as   the   solvent. 
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Couri  and  coworkers  (1977)  have  studied  the  influoDce  of 
inhaled  vapors  of  several  ketones  on  young  Vlstar  rate.   Rats  were 

to  750  ppm  of  MEK,  225  ppm  of  methyl  n-butyl  ketone  (MBK , 
>r  a  mixture  of  UEK/KBK.   Hexobarbital  sleeptlnes 
were  signiiicantly  reduced  following  exposure  to  MEK  or  to  tbe 
mixture  of  Mt:K  with  MBK,  but  not  to  UBK  alone.   Hepatic  microBOMtl 
activities  of  various  enzymes  (aniline  hydroiylase ,  ajninopFrlDe 
demethylase ,  neoprontosil  reductase,  p-nitrobenzoate  i^ductaae) 
increased  two-  to  three-fold  in  the  UEK  and  MEK/HBK  exposure 
groups  compared  with  controls. 

Exposure  to  KBK  causes  peripheral  neuropathy  Binllar  to 
that  already  described  for  bexane  <p.  2).   Both  hexase  and  HUE 
have  a  coniroon  metabolite,  2,  5-hexanedlone ,  and  this  is  b«li«ved 
to  be  the  toxic  principle  (Couri  et  al . ,  1978).   Cats,  rate,  and 
chickens  chronically  exposed  to  uSR  vapors  developed  aeuropatblc 
signs,  white  those  exposed  to  HEK  did  not  (Prockop  and  Couri, 
1977).   However,  a  more  rapid  and  severe  toxicity  was  observed 
with  combined  vapors  of  UEK/MBK  than  with  UBK  alone.   Two  Of  Six 
rats  exposed  to  vapors  of  MBK  (400  ppm)  exhibited  mild  neuropathy, 
but  no  fatalities,  during  60  days  of  continuous  exposure.   Id  tbe 
MEK/HBK  (750/225  ppm)  group,  the  experiment  was  limited  to  23  d*y« 
because  of  the  severity  of  the  neuropathy,  with  all  six  rate  dying 
during  exposure,  or  within  2  weeks  after  removal  from  tbe  exposure 
chamber  (Abdel-Rahman  et  a^. ,  1976). 

The  recent  report  of  Altenkirch  et  al.  (1977)  Buggests 
that  MEK  in  high  concentrations  may  have  neurotoxic  effects. 
These  Investigators  described  a  sudden  outbreak  of  polTneuropatby 
among  18  young  people  sniffing  a  glue  thinner  containlDg  bexaoe 
and  HEK.   These  Individuals  had  sniffed  the  same  brand  of  tbiniier, 
containing  31  percent  hexane ,  30  percent  toluene,  28  percent  etbyl 
acetate,  and  11  percent  of  other  hydrocarbons,  for  up  to  7  years, 
without  apparent  ill-effects.   There  had  been  no  reported  adverse 
effects  among  an  estimated  2000  adolescents  who  had  sniffed  this 
product  for  various  periods  of  time.   In  the  early  Summer  of  1975, 
the  formulation  of  the  thinner  was  changed  to  contain  11  percent 
MEK  and  16  percent  hcxanc.   The  other  constituents  remained 
approximately  the  same.   Tbe  new  thinner  caused  neurological 
symptoms  in  the  18  victims  almost  identical  with  those  reported 
elsewhere  with  hexane.   No  further  cases  have  been  observed  since 
the  original  formulation  was  restored  In  January,  1976, 

C.       SULFUR-COKTAlNtNG  COMPOUNDS  (pp.  88-94) 

Four  sulfides  (carbonyl  sulfide,  dimethyl  sulfide, 
dimethyl  disulfide,  and  hydrogen  sulfide)  and  one  thiol  (ethane 
thiol)  were  detected  in  Irradiated  beef  at  concentrations  of  2   to 
10  pg  per  kg  (2  to  10  parts  per  billion).   Each  of  these  compounds 
has  been  found  in  commonly  consumed  foods  at  levels  two  to  five 
orders  ol  magnitude  greater  than  these  amounts  (LSHO,  1977)  and 
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only  ethyl  mercaptan  and  dimethyl  sulfide  showed  any 
concentrntions  after  irradiation  (  10  g/ks).   No  recent 
publications  on  the  biological  effects  of  these  subetanceB 


D.  NITROGEN -CONTAINING  COMPOUNDS  (pp.  95-98) 

Acetonltrlle  was  the  only  volatile  nitrogen-containing 
compound  detected  in  irradiated  beef.   The  concentr&tion  was 
extremely  low  (1  to  3  g  per  kg)  and  less  than  that  found  in 
frozen  controls  or  thermally  sterilized  beef,  indicating  a. 
nonradiolytlc  origin. 

E.  HALOGEN -CONTAINING  COMPOUNDS  (pp.  99-105) 

Tetrachloroethylene   (perchloroethylene]   was   the  only 
halogen-containing   compound  detected   in   Irradiated  beef.      It  was 
found   in   some,    but   not   all   samples   of   Irradiated   beef,    and   in  son 
nonirradlated   samples  as  well.      The   compound  was  shown   to  be  of 
-ather   than   of   radlolytic  origin. 
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III.      DISCUSSION   (pp.    107-108) 

Recent  r«porta   enphastze   the  poteotlal    rl«k   to  Industrial 
workers  and  solvent   abusers  chroDically  exposed  to  «ppr«clabl« 
levels  of   several    readily  available   volatile   coapouDda.     TItB 
reported    toxicity   In   virtually  all    these  eiperlneDtal  and  cllDleal 
studies  has  resulted  frcn  Inhalation  of  10  to  1000  ppi  or  aors  of 
these   conpounds   tor  extended  periods  ol   tlae.      Tb«  quantltlsa 
Inhaled   froii  these  exposures  are  several   orders  of  Mainltude 
greater  than  sould   be  ingested   rrco   the  conauBptlon  ot  even  larfs 
sBouDts  of   irradiated  beef.      Bach  of    the   radiolytic  ccsipouiids 
discussed  In   this  report  are  found  naturally  in  various  co— only 
coDsumed   foods. 
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IV,   CONCLUSION  (p.  109) 

The  Comnlttee  reaffirms  Its  original  conclusion  that  there 
Is  no  evidence  to  suggest  that  the  volatile  radlolytlc  compounds 
found  in  beef  Irradiated  in  the  described  Banner  would  coQBtltute 
a  bftzard  to  health  of  1 
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FOREWORD 

The  Life  Sciences  Ressarcb  Office  (L8R0),  PedeTstlon  of 
Amerlc&il  Societies  for  Experlnental  Biology  (FASEB)  provide* 
scientific  asseasDeDts  of  topics  In  the  biooedical  sciences. 
Reports  »re  bssed  upon  conprehensiue  literature  reviews  uid 
opinions  of  knowledgeable  investigators  who  *re  actively  eagaged 
Id  vork  in  specitic  areas  of  biology  and  medicine. 

A  teclinical  report  entitled  'Evaluation  of  tbe  Health 
Aspects  of  Certain  Canpounds  Found  in  Irradiated  Beef"  (LSHO, 
1977)  aas  published  in  August   1977  by  an  ad  hoc  Select  Camlttee 
■1th  the  assistance  of  the  LSRO  staff,  it  revle-ed  tbo  biological 
effects  of  68  volatile  compoundB  found  in  irradiated  beef.   An 
analysis  of  the  relevant  lllersture  on  these  cotnpoiinds  appearing 
since  this  report  Is  included  in  Supplaoeai  I, 

Coosideration  of  the  radiation  chenistry  of  the  major 
food  conponenlE  suggests  that  a  number  ot  additional  compounds 
could  be  produced  frcoi  the  eiposUre  of  beef  to  sterilizing  doses 
of  Ionizing  radiation.   Most  of  the  eorapounde  discussed  in  this 
second  supplemental  report  have  not  been  identitled  In  beef 
Irradiated  In  the  described  manner   nor  have  their  concentrationa 
in  the  beef  been  determined    Nevertheless.  It  is  bsllsvad 
important  to  attempt  an  evaluation  ai   the  health  aspects  of  those 
substances  possibly  produced  during  irradiation. 

The  Select  Conalltee  accepts  the  responsibility  tor  the 
contents  of  this  report.  Appreciation  is  expressed  to  CV.  Valtsr 
H.  Urbain,  Special  Consultant,  for  his  helpful  comments  In  its 
preparation.  The  report  was  approved  by  the  Select  Cooralttee,  tbe 
Director  of  LSRO,  and  the  LSRO  Advisory  Committee  composed  of 
representatives  of  each  constituent  society  of  FASEB,  under 
authority  delegated  by  the  Eiecutive  Committee  of  the  FederatlMi 
*Bo«rd.   Upon  completion  ol  these  review  procedures   the  report  was 
approved  and  transmitted  to  the  [I.S   Amy  tiedical  Research  and 
Development  Cc^und  by  the  Executive  Director,  PABEB. 

Vhile  this  is  a  report  of  the  Federation  of  ADcrlcan 
Societies  for  Experimental  Biology,  It  does  not  necessarily 
reflect  tbe  opinion  of  the  individual  members  of  its  constituent 
Societies. 


Kenneth  D.  Fisher.  Ph.D. 
Life  Sciences  Researeb  Office 
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I.   INTRODUCTION 

For  i.lmoat  uro  d«cades,  investigators  *t  the  Pood  Sdances 
Laboratory  of  the  U.S.  Arm;  Natlck  Hesearch  and  Dcvelopnent  Ccm- 
roand  luve  been  etudylai  the  radiolyttc  products  of  meats  exposed 
to  slerillzine  doses  of  loaizlng  radiation  (Herrltt,  1972;  Uerrltt 
et  al.,  195»:  1978).  Sixty-five  conpounds  have  been  identified  in 
Eee^eiposed  to  an  average  dose  of  56  kGy  <S.e  Mrads)  of  naima  ray 
or  electron  irradiation  at  about  -30*C.   Tbe  con cent rat loos  ranged 
from  1  to  approxioately  700  UB  per  kg  (parts  per  blUloo)  of 
Irradiated  beet.  The  health  aGpectn  of  each  of  thess  Buhstances 
were  reviewed  by  a  Select  Cannlttee  of  the  Life  Sciences  Researcb 
Office  of  tbe  Federation  of  ilnerlcan  Societies  for  Eiperioental 
Biology  <LSHO,  1977.  1979).  The  Ccoraittee  concluded  that  there 
were  no  grounde  to  suspect  that  these  radlolytic  products  vould 
constitute  a  health  hazard  to  persons  eonsuBlng  beef  irradiated  in 
the  described  oanner. 

The  65  compounds  identified  and  discussed  in  the  original 
reports  probably  represent  osly  a  small  portion  of  those  produced 
by  the  irradiation  of  beef.  It  was  their  relative  volatility 
which  rendered  th^  especially  anenable  to  gas  chronstographlc  and 
mass  spectrcmetric  analysis.  Roeever,  many  other  less  volatile 
products  are  also  possible  theoretically  from  the  irradiation  of  a 
substance  as  coaplea  as  beef. 

The  DBjor  constitDants  of.  beet  are  vater,  protein,  and  fat 
while  inorganic  salts,  carbohydrates,  free  aMino  acids,  pbospbo- 
creatine,  and  other  soluble  organic  eoapounds  are  present  In  mmII 
amounts.  Because  of  tbe  ccmplealty  and  variability  of  natural 
foods,  simple  ccopounds  of  known  structure  have  usually  been  tbe 
substrates  for  radlolytic  studies.  Caution  pust  be  exercised  in 
extrapolating  results  with  these  compounds  to  aore  complex  sub- 
stsnces.  Nevertheless  such  models  are  useful  in  illustrating 
general  processes  and  in  providing  a  basis  for  speculation  about 
tbe  radlolytic  products  of  various  foodstuffs,  such  as  beef. 
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11.   KADIOLVTIC  PKODUCTEi  C^  CARBOHYDRATES 

A  vast  lltertture  is  «vallftble  on  the  radlatloo  cheolBtry 
of  csrbohydratoE.  A   recent  revlev  (DiupMln  and  St.  Lebe ,  1977) 
lists  almost  400  references  on  this  subject.   Depeadloc  on  th*  Sp*- 
eitlc  carbohydrate  Irradiated  and  the  conditions  of  IrradlktlOD, 
hydrogen,  carbon  dioxide,  aldehydes,  ketones,  acids,  aod  other 
compounds  *re  formed.   Beef  contains  only  about  0.5  percent  carbo- 
hydrate in  the  lomi  of  muscle  glycogen  (Swenson,  1977).   Bo  report 
could  be  found  dealing  specifically  vlth  the  radlolysls  of  gly- 
cogen.  However,  one  vould  expect  its  radlolytlc  products  to  ba 
ainllar  to  those  of  starch  or  otber  polysaccharideE.   Irradiation 
of  polysaccharides  leads  to  their  depolyneriEatlon  and  fragjMDt- 
atlon  into  simpler  cnlecules.   When  wheat  starch  ns  Irradiated, 
glucose,  maltose.  maltotrloEe.  naltatetrose,  and  Baltopestosa  wars 
all  detected  in  significant  amounts,  vlth  the  dl-  and  triaaccha- 
rides  predominating  (Ananthaa»amy ,  ot  al, ,  1970).  SaA.H   aoount* 
of  simpler  compounds  were  also  detected  after  Irradiation  of  abeat 
Starch,  mainly  formic  acid,  formaldehyde,  acetaldebyde ,  and  glycol- 
aldehyde.   However,  glycolysis  occurs  rapidly  followlDg  death  ot 
the  animal,  so  that  i^st  of  the  glycogen  originally  present  ID  the 
beef  is  converted  to  lactic  acid.   RadiclysiB  of  lactic  acid  flv** 

Degradation  of  any  remaining  glycogen  would  alao  be 
minimized  by  the  irradiation  of  beef  In  vacuo  and  at  low  tenjier- 
atures,  both  conditions  favoring  narked  reduction  of  radlolytlc 
activity.   Furthermore,  many  substances,  Including  aaino  acid«  *Dd 
proteins  protect  carbohydrates  against  breakdown  by  radlolysla 
(Diehl  et  al. .  1978;  Phillips,  1972). 
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III.      fUDIOLfTIC  PKOOUCTS  OP  PAOTeiNS 

Irradlktlod  produoea   changes  In  botb  the  phyatcftl  and 
cbmlcal   -character lEtics  of    proteins,    box  tbe  cbaii|e>  ara  not 
great  at  doses  used   in  load   Irradiation.     Tbs  natura  and  extent  of 
change  ilepead   upon  various  factors     Includlnf  the  phyalcal  struc- 
ture of    the   protein      Its  chemical   composition,    Its  native  or 
denatured  state,   its   form  during  irradiation   (dry,   vet,   frozen). 
and    the   presence  of   other  substances.      Hydrogen   bonds  may   be  dis- 
rupted  allowing   the  molecule    to   unfold;    the  molecule  may    undergo 
dlesoclatlOD.    SEereeatlon .    or    traginentation :    and   Individual  aalno 
resulting   products   are   divers*,    cooi- 
ry  or  <iuantlfy  <Urbain,   1977;   1978), 

At  tbe  aalno  acid  level,   tbe  principal   radlolytlc  r*- 
actlone  Id    oxygen-free   Eolutions  are  reductive    desminitlon  and 
decarboxylation        Tbeee   reactions   result    in    the    formation   of    the 
corresponding   organic  acidE   and   of  aalnes  vith  one    less  carbon 
atom   than  the   original   amino  acids       Tbus,    glyolne    would   give    rise 
to  EiethylaiDine  and   acetic   acid      alanine  to  ethylamlne  and  pro- 
pionic  acid     etc         In   beef      traces   of  *ucb    amines   and  acids  Blfht 
result   frcm  the  snail  ainountG   of    free  amino  acids   present        Bov- 
ever      the    low  irradiation    tenperature  nould   markedly   reduce   IhelP 
production.      Taub  et  >1        197B)    have  shown    that    freezing    reduced 
the  electron-induced   ammonia    (ormation   frcra   glycine   by   approi- 
Imately  BO  ]>ercent  compared   alth    Irradiation    in    the    liquid   state. 
In   peptides  and  proteins      only    the   tennlnal    and   diamine-  and   dlcar- 
boxyllc  amino  acids  would  undergo  deamlnatlon  or  decarboxylation. 
Irradtallon    la    the  frozen    state  would   also  sharply    reduce  other 
radiolytic  effects  oo   tbe   protein  molecule.      This    has   been   denon- 
Btrated    dramatlCBlly  with   tbe  enzyme   pepsin,    which   retained   approi- 
Imately   S5    percent   of   Ita    original   activity   when  Irradiated   at 
temperatures  of   -30*   to  -IBO'C,    but   only   10  percent  «hen    irradi- 
ated  at  rooB    temperature  <Bella[iiy  and   Lawton      1954  Ho  amino 
■eld   destructtoo  could   be   detected  when   beef   (as  irradiated   GO  kGy 
(6.0  Hrad}   at   -196*C.      The    individual  amino  acid   content   of   the 
beet  after  Irradiation  did  not  differ  ueasurably  trtm  tbe  nonir- 
radiated    sample    (Kautfmn  and   Barlao,    1999),    althougb   the  analyt- 
ical tnethods  enptoyed  may  have  been  insufficiently  eanaltlve  to 
detect  small  cbaoges. 

The  liHllad  data  available  •ugseet   that  only  aaall  nnouat* 
of  simple  radlolytic  products  froai  protein  «ould  result  froa  beef 
irradiated  at   lo*  tosperaturee  In  tbe  abaence  of  oxygen.     Further 
Infomatloo  on  the  natuiv  and  quantity  of  such  products   la 
desirable. 
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:v.      RADlOLmC  PhOOl'CTS  Of   UPIES 

Tr^   radiolytic  products  of  beef   lipids  lia<«  been  stitftad 
ncr*   '.:.',Tr.:ft.lY   th«n   tboG«   of    proteliis  or   c»^to^>  Jri'ies        Tftts 

i«r;;)-   of   crcBter  signif  ic»nce    th«n   th»t   ol    -.  :.  - :       :^- 

kr.al/tiesl  tecRalques.  Also,  as  loplied  >;..';  -  ~,  baa  baca 
Ii=:*.«d  latereat  Id  carbobydrate  radiolyBia  ^■i.i^-^  .:  Uic  ^h11 
Clyeocer.  oscteot  of  beef.  Tbe  structural  aiBilarity  of  tbe  trt~ 
SlrcerKle*  and  tKelr  relatively  loe  oolecular  -weigiTs.  pronite 
attractiTe  aodels  tor  bond  cleavase  studies,  jli.4i.es  can  be  per- 
forsed  QB   siMplc   syatbetic   aodels  wMdi  are    Delie:ed   to  alsic 

Hacy  of    -.  ■ .-      ■  :    irradlatloo  are    reioilr   identiisaSlc 

■fiicB  alloas    ■  .{itors   to   localize    toe   s;-.fs  -oI    radioljsis 

and   to  ;.redlc'  .- .:e  of    additional   products   ;Lot    vet.   de- 

tected. 'For  tnese  reasons,  the  radlolytlc  products  3!  b^t  lipids 
are  considered  here  la  (reater  detail  than  tbose  of  carbobydrales 
and   proteins. 

Upon  exposure  to  blgb  cnerc]'  Irradlstioo ,    lipid  wc 
are  cleaved  at  a  Mwber  of   sites   to  produce  trse  radicals. 
Bay   tbeo   fala   or    love   bydrosea.   or  i-ecoabiae  to   fora  ■  atiabei-  of 
nee  coapouada   (Kaaar,    1977).      Tbe  Bost  penetratiae  studies  Into 
the  aechanlu  of    lipid    radiolyals   bave  beea    those  of   Kavar  and  111* 
cclle»g-c-.  -    -     .       . ,  ;ed  a   serleE  ol    sitple  triglyceride 

■  f.    fatty    acids.      Froa  tbese   studies 
-..'.Lea   tive  locations  (s-e)  in  tbs  vlciattr 
croups  of   tbe   tngiyccrlds  at  wtaicb  [refer- 
age   occurs.      Scissioc    say   also  occur  ca  a 
raadoe  basis   at    tbe    11  ■■  liiliii   carbon-carbOD  bonds   (site  f)   in  tba 
fatty  acid  aolecule.     Tbe  Bsneral  Deebaai^  la  suBw.rlasd   In 
rigure   1. 

Tbs  Dost  abundaot  radlolytlc  products  ars  tbose  (orasd  by 
tbe  BclssloD  of  s  slDgle  bond  In  tbe  parent  canpound,   follo««d  b9 
abstraction  w   loss  of  a  hydroteo  atoa.  '  Tbe  tnuibsr  and  variety  of 
such  poteotlal  cleavage  products  frcB  lipid  radlolysis  are  sug- 
gested  In  Table   1, 

Tbe  free  radical*  resulting  froa  tbese  eleavagss  ^ly  rsrf 
bine  to  fom  additional  ccapouiids  Includlne  ketones  aod  diketones, 
esters,  aodlfled  triglycerides,    Kl:'ceryl   ether  diestera     alliyl  pro- 
panediol   dlesters,    butanetrlol    triesters.    eryttarltol    tetraesters 
and   various   dlswr   bydroearboas    (dxunsatursted  ,    nonounsaiurated , 
saturated).      Other   radlolytlc    ccnjxiiinds   are   |>os&lble   fron  mutiiple 
cleavages    la    the   aaiae   triglyceride  oolecule  or   froB   the    turther 
dccistposition  of  products   frcM  single   bond  scission.     Hydrogsna- 
tiOD,    lactone    fomatlon  ,    and  other   reactions  oay   also  occur 
(Havar,    1977),      It    Is  evident   that  a   large  nunbar  of   ciBpounds  are 


[lal  radlolyt 
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PIGUBS  1.     Bond  aclMtoB  «it«a  of  tri|lye«rldM. 
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Lipid   radlolytlc  products. 


cleavaE«  (Se«  Pleui'e 


Cj,  Free  fattf  acids 
Propanediol  dlesters 
Propenedlol  dlesters 


Alkyl  cycLobutaDODas   (Cq) 
DlBlycerides 
Oxo-alkaaediol   dlestsrs 
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«ar«tlcall;  possible,  althoutb  oolr  •  few  hava  been  r«port«d 
der  irradlatloa  condltlona  far  BOre  severe  than  those  aaployad 
th  beet   Tbe  total  production  of  tbesv  -compounds  are  aoBll 
npared  vith  those  resulting  from  single  bond  scission.   Namr 
977  using  pure  triglycerides  (ound  their  coDCfintratlona  to  b» 
oerallT  belo*  one  part  per  millloa.   Ke  concluded  that  thsy  mKJ 
1st  In  foods  in  traces  too  aaall  to  be  detected. 

Id  tbe  follovlnc  sections,  itterapts  sill  be  nadeto  eatl- 
itlons  of  various  compounda  which  fros  tbeoret- 

Dlght  be  expected  in  Irradiated  beef.   Such 

iiinateB  can  oe  no  better  than  rough  approxl  mat  ions  for  they  are 
sed  on  eitrapolations  Iroo  simple  triglyceride  models  Irradiated 

room  temperatures   Since  irradiation  in  the  frozen  ataio  has 
en  •ho«n  to  rsdoce  radioljttc  products  (Merrltt  et  al. ,  1975 
ubet  ol. ,  1B78),  It  Is  believed  that  the  calculated  values 
preseot  naxlsial  conceDtratlons  In  the  beef  which  may  in  some 
ses,  tie  substantial  ove rest ioat iocs  of  the  actual  content   This 

illustrated  by  comparing  the  concentrations  -of  volatile  allpha- 
c  hydrocarbons  produced  after  irradiatloD  of  pure  triglycerides 

25*C  with  those  in  beef  irradiated  with  the  some  dose  at  -30°C. 

Istearin.  and  triolein  Wore  1402  1562,  and  1672  iimoleH  per  kg, 
spectlvely  <Dubravcic  and  Nawar  1968).   The  correaponding  hydro- 
rboo  production  In  beat  irradiated  at  -30'C  was  60  iiatoles  <LSRO, 
??}.  Since  tbe  fat  content  of  beef  oa^  about  36  percedt,  tbe 
drocarbon  production  from  tbe  beet  fat  alone  was  about  240  u 
lea.   Tbua,  hydrocarbon  production  frca  the  triglyceride  models 
radiated  at  rooi  tenperature  was  about  sii-fold  that  fran  fat 


ailable  t«  deterwiine  whether  IrradiBtlon  of  frozaa  beef  reault* 

reductions  of  comparable  magnitude  with  the  Other  radiolytto 
mpounds  uader  consideration.   However,  •tudiaa  wltb  Otb«r  frozen 
ateas  (Bellaar  and  Lawton,  Idbt;   Taub  et  al.,  1978)  auaaat  • 
■liar  t 


JtLIPBATIC  HTDftOCABBCWS 

Of  tbe  various  faallles  of  radiolytlc  coapounda,  onlr  the 
Iphatlc  hydrocarbons  have  been  systematically  analyzed.   The 
Qtent  of  both  alkane  and  alkene  inembers  up  to  17  carbon  atoms  in 
ngth  baa  been  determined  in  model  triglyceride  systems  {Dubravcic 
d  Nawar,  1968),  in  pork  (Champagne  and  Nawar.  1969}.  and  In  beef 
baapagne  and  Hawsr.  1969.  Uerritt,  1972).   These  aliphatic  hydro- 
rbona  represent  approjilmately  90  percent  of  the  total  volatlles 
alyzed.  The  health  aspects  of  these  compounds  have  been  dlscua- 
i   In  previous  reports  (LSRO.  1977;  1979)  and  will  not  be 
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Hl|b«r  mlvcular  •sight  allplutlc  hydrocarbaiim  froa  tb* 
randan  recODbinatloD  of   tzat  hydrocarbon  radicals   (Haaar,    1S78), 
bav«  also  b««n  dstactsd  after  Irradiation  of  aodsl  lipid  aratSBS. 
Their  presence  In  irradlatod   be«f  is  aesumed  but  baa  not  yst  baao 
demoastrated        Since   the   total   concenCrktlon  of    sucb  racoablnatloa 
products  was  much  l*a»  than  of  the  conpounds  prodocsd  fra«  slBila 
bond  scission   In  the  model  Byatess,    It  la  believed  that  the 
Mnunta  in  irradiated  beef  are  probably  do  more  Ibao  a  few  atcro- 
grana  per  kllograa. 

No  reporta  could  be  found  concerning  biological  etudl**  <tf 
such    loDg-chaln   illphattc  liydrocarbons       Hoeever,   these  ccMpounda 
■re   widely  dlatrlbuled   id  natural   producis  and  are  present  aa  veil 
m  oils  and  vaxea  emplored   m  phanoaceutlcal  aaaufacturliw  and  ia 
the  processlag  ot  foods.     Schrler  et  al.    (1976)  detected  virtually 
the   entire   alkane   and    1-alkeae  series   In   grapes,     trcra   decane   to 
dotr  acont&ne   4^32)   '"d    lirm   1-decene    to   1 -dot rlacoa tens.      81ai~ 
larly,    apgle   skin  contains   each   of    the  faydrocarbons   frm  Co  to  C31 
(Uelgh,    1964)  with  C29  pradcnl Dating.     Noraal  alkanas  up  to  C35 
have  been   report«d   in  heated  beef    (latanabe  and  Sato,    1971). 
Elcosana   (£20]  >   docoaane   (C22).   u>il  beiacosane  (C2e)   are  preaent 
In   roasted  peanuts   (johnsoD  et  al.,    1971)  and  heptacosane   (Cm)  ia 
coffee  (Walter  and  veideaianD,    iSeS). 

B.     patt;  acids 

Free  fatty  acids  are  the  nost  abundant  producta  of  trl- 
glycerlde  Irradlstlon  (Haear,  1978).  They  are  produced  by 
cleavage  of  the  acyloxy-aetbylene  bond  (site  a,  Plgure  1).  The 
nature  and  anount  ol   the  free  acid  loraed  depend  upon  the  tatty 
acid  composition  of  the  triglyceride  irradiated.  The  average 
conpoBltlon  of  beef  fat  Is  shown  In  Table  2  {8«em.  1969}. 

The  quantities  of  these  fatty  acids  produced  durlag  the 
Irrsdiatlon  of  beef  have  not  been  reported,  but  rough  estimatea 
--S  possible  Iron  the  investigations  of  LeTellier  and  Hawar 


(1972a)  with  trlcaproin  They  reported 
nnoles  of  heianolc  acid  per  kg  of  tricaproin  Irradli 
(6.0  Hrad}  and  2S°C.  This  represents  approilraatel)' 
the  hexanolc  add  vtilch  theoret  cal  y  could  have  bei 
Icaproln  been  completely  hydrolyaed.  It  one  1 
■adiolytlc  efficiency  for  other  trlglyceridea, 
content  of  25  percent,  the  estimated  iberation  of 
acids  In  beef  -  ■  


of  l£.20 
.  at  GO  HCj 
O  2  percent  of 
'n  produced  had 
issuaee  the 
and  a  beef  tat 

n,  would  range 

[  per  kg  besf  for  llnoleic  acid  to  234  n«  per  kg  for  oleic 


Table  2)  (see  footnote*  p.  13).  Lean  beef, 
,  would  yield  proportionally  less  fatty  acids  t 

Those  values  oay  overestimate  by  considerable 

tatty  acid  liberation  trcn  beef  irradiated  as  described  by 


th  lower 
upon  Irradi- 
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TULI  2.    latlmtad  produetloa  of  fkttr  Msld«  br  bMf  IrrkdlMlod. 


Structure  Be«r  Pkt  BatioKtad 

(Ckrbona :  C^ujoalt^on         R«tlolrtlc  Producl^oD 

double  baada)  Perceot  (at/kg  baet:   ppa) 


Mrrlatlc 

Palaltlo 

Staarle 

Oleic 

Linolale 


'Averaie  coapoaitloa  (Swem,   IMS) 

'see  text,  p.    13  for  calculfttlooa  flaplojed 
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iavestlgators  at  the  U.S.  Army  Pood  Sciences  Laboratorf  (Iterritt 
et  al . ,  1ST8).  Beel  was  Irradiated  at  about  -30*C  ahereaa  trl- 
caproln  vas  Irradiated  at  tocB  temperature.   A*  iioloted  Out 
earlier  [Taub  et  al.,  t97B),  irradiation  In  the  froien  atate 
reduces  souib  ra3loTytlc  products  by  over  90  percest  ctBparad  vltb 
those  from  liquid  aolutloss. 

Slnple  beating  of  meat  liberates  Blgaltlcant  amounts  of 


and  Ctdi 


utely  doubled  aft< 


beef  depot  lat  (or  4  hours  at' loo'c 
0.49  to  1.04  mg  per  ■  fat;  palmitic  acid,  fn 
stearic  acid,  from  0.96  to  1.3T:  oleic  acid, 
and  llDolelc  acid,  frcm  0.5B  to  34  LeTei: 
reported  that  three  tines  as  much  heianoic  ■< 
trlcaprolD  rten  it  «a«  heated  at  270*C  ior  v. 
received  60  kGy  (6.0  Hrad)   Irradiation  at  25' 

Each  of   the  tatty  acids  of  Table 

of  many  vegetable  and  animal   lipids  regu 
amounts.      The    avenge   diet   in   the   United   Stai 
percent  of   its  calories  frOB  fat,   or  about   lOO 
Studies  with    isotopically    labeled    triglyceride: 
approxisately  40  percent  arc   hydrolyzed   to 
acids  during  digestion   (White  et  al. ,    i3T3 
take  of  fatty  acids  from  noToa'T'dletary 
of  sagnltude  greater  than   that  possible  frcm 

Joint    FAO/VHO  Expert   Ccsmittee   on    Food   I 

fatty  acids  to  be  nonoal  products  of  fa1 
limits  OD  tbelr  acceptable  dally  Intake. 


acid  1 
2.24  t 
t<m  9.24  1 


19.74; 
T      197 2a) 
a ted  troa 


consumed  In   large 


Illy. 


t  40 


that 

and  ImXty 

tha  dally  In- 

leveral  order* 

Irradiated  beef.     The 

.ves   (1974)   considered 

iboliSB  r    '   - 


■The   following  calculations  irere  employed  to  eatinate  Individual 

lysis,  each  molecule  of  trlcaproio  vould  release  three  nolecules 
of  heianoic  acid;  one  mlllimole  tricaproln  •  470  tug  Therefore, 
one  kg  tricaprolQ  -  2,130  ddoIce  tricaproln  -  6,390  raooles  hei- 
anoic acid.  Reported  release  of  heianoic  acid  after  tricaproln 
Irradiation  -  12.20  aotoles/kg.  12.20/6,390  -  0.002  (radtolytlc 
efficiency). 

1  kg  trlmyrlstln   (nol.   >t.  712)  -  1,404  mmoles  -  4,212  ^les 
myrlstlc  acid.      4,212  mmoles  a  0.002  (radlolytlc  efficiency)  ■  8.4 
iBDoles  myristlc  acid   produced/kg   trlmyrlstln.      Pat    Id   beef    Is  29 
percent;  myristlc  acid   is  6.3  percent  of   fat;     6.4  soKilea  i  0.35  i 
0.063   -   0.13  mmoles   x  228    (Dol .    vt.)    -  30  ii«  myristlc  acid 
released/kg  beef.     The  production  of   the  other  fatty  acids  ess 
estimated   in  a  Giollar  manner. 
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Of  the  lAtty  acid*  under  coiiBlderBtion  la  thla  revlsw,  all 
but  llnoleic  acid  cKn  be  synthesized  by  animals   Thus,  body 
stores  of  nyrlstlc  palalttc,  stearic,  and  oleic  >cldB  reflect 
both  their  dietary  Intake  and  their  biosynthesis   Llnoleic  acid, 
hovever  must  be  su|jplled  in  the  diet  as  an  essential  latty  ocltl. 
ts  exact  role  In  the  body  is  still  uncertain,  but  its  deficiency 
Id  the  rat  results  in  iBpalrcd  growtli  eczemtous  dermatitis,  and 
i>[>ainneat  of  reproduction  (Alf  In-Slater  and  Aftergood ,  1973). 
RSlatlvely  large  amounts  can  be  ted  ulthout  apparent  harm.   Swell 
«t  al.  (1962)  maintained  16  healthy  subjects  for  1  year  on  a  high 
vegetable  fat  diet  In  which  22  percent  of  the  fat  calories  was 
obtained  from  llnoleic  acid.   No  significant  change  in  weights  of 
the  subjects  wti6   noted  and  no  adverse  effects  were  reported  during 
the  ei peri mental  period.   The  average  serum  cholesterol  levels 
dropped  from  2^3  to  Z30  nc  per  dl  during  this  period.   In  another 
experiment  men  -vere  fed  a  diet  rich  in  unsaturated  fats  for  5 
years  with  no  reported  ill  effect*.   DUrlDs  thl*  period  the 
ilDolelc  acid  of  the  adipose  tissue  rose  from  II  to  3S  percent  of 
the  total  fatty  acids  (Dayton  et  al . .  1966). 

C.      PATTY  ACID  ESTERS 

Although  traces  of  other  alkyl  esters  of  the  fatty  acids 
may  be  present  available  evidence  suggestB  that  the  methyl  esters 
predaalnate   LeTelller  and  Hawar  (1972a  detected  iiethyl  heia- 
noate  but  no  other  fatty  acid  ester  after  the  Irradiation  of 
trlcaproin   Presumably,  other  esters   If  present   were  in  concen- 
trations below  the  sensitivity  of  the  analytical  methods  employed. 
Approximately  &0   ng  (0.39  mooles)  of  methyl  heianoate  were  formed 
per  kg  of  tr  caproin  irradiated  with  60  0  kGy  {6.(1  Urad).   Extra- 
can  be  made  of  the  methyl  esters  In  Irradiated  bbef:   6.9,  3.6, 
S   Q.B  and  0.3  OS  per  kg  (or  methyl  oleate  palnltatk.  atea. 
rate  myrlatate  and  llnoleate   respectively   A*  pointed  out 
earlier  (p.  13).  these  valued  are  apt  to  be  overset iB&tlia  becauae 
tbe  frozen  state  of  the  beef  during  irradiation  would-  reduce  the 
aaounts  of  radiolytlc  products. 

The  osthyl  and  ethyl  esters  of  each  c 

1977)  although  their  concentrations  were  not 
tlon,  methyl  myrletate  Is  used  »S  ft  flavonnf 

baked  goods  gelatins,  and  puddings  at  levels  of  0.25  to  O.SO  ■{ 
per  kg  (Hall  and  Oser ,  1965). 

Tbe  Conmittee  knows  of  no  reports  which  specifically 
address  the  fate  of  these  methyl  esters  in  tbe  body*   Lipases 
hydrolyze  acylglycerldes,  while  simple,  nonspecific  esterases 
catalyze  the  scission  and  synthesis  of  esters  of  lower  alcohols 
and  fatty  acids  (Stolz,  1956).  Also,  a  number  of  oethylatlon  ar 
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deDethyli.tiaD  reactions  have  been  reported  in  noma.!  metabolic 

proceEses  (Handler  and  Perlzweig ,  194S).   Presunabl;  tb«  Bethyl 

esters  of  latty  acids  >ould  be  subject  to  similar  enzynatlc 

action.   No  reports  could  be  found  of  atudlee  on  ' 

Iclty  of  these  compounds    Koscver,  Alfin-Slater 

studied  effects  of  several  methyl  esters  of  latt] 

tern  feeding  eiperlnents.   Weanling  nale  and  femi 

strain),  oalntalned  on  a  fat-free  diet  aere  given 

(about  2.0  B  per  leg  at  start  of  tbe  experiment' 

esters  for  12  weeks.   Rate  receiving  methyl  my] 

gained  slightly  less  weight  than  tl 

suppleioeiited  wltb  methyl  oleate  or 
le  controls  during  tbe  experlnestal  jie: 
.  the  other  methyl 


beparic  cholesterol  esters  above  that  obtained  vith 

mented  fat-free  diet.   Smith  et  al .  (1960)  t.l   _______  

suppleoected  with  10  percent  oetliyl  linoleale  (about  3  g  par  kg 
body  velght)  three  times  *eek  y   for  an  unspecified  period,  there 
slgHlflcant  alteration  in  the  tissue  cholesterol  levala, 
ere  reported. 


acl?s  in  abort- 

100  Rig  per  day 

various  methyl 


.noleate.  gained 
■d.  Uethyl 


Ho  deleterious  c 


Oily  vary  SEiall  i 


■ounts  of  glycerol  would  ba  eapected  trca 
toe  irraaiatioD  oi  lata,  for  three  cleavagea  oa   tba  same  trigly- 
ceride molecule  would  be  required  for  It*  production.  Momt  radto- 
lytic  product*  result  frco  a  eingle  bond  scission  and  tlM  probg- 
blllty  of  two  or  more  cleavages  on  the  sane  molecule  is  lov 
(Hawar,  1978). 

Relatively  large  avounts  of  glycerol  are  absorbsd  froa  the 
normal  diet.   It  has  been  estimated  that  about  40  percent  of  the 
Ingested  triglycerides  are  hydrolyzed  to  glycerol  ai^  fatty  aclda 

Id  the  gastrointestinal  tract  (White  et  al.  1973)  reprsseatlng  a 
daily  intake  of  glycerol  of  about  4  g  per  day   In  addition  to  Its 
presence  In  natural  fats,  glycerol  Is  Also  employed  in  food  iro- 
ceeslog  and  ie   listed  as  CRAS  (generally  recognized  as  safs)  In 
the  Code  of  Federal  Regulations  [21  CFR  182.1320)  (Office  of 
Federal  fteglster  1977).  The  glycerol  produced  from  radlolytlc 
breakdown  of  triglycerides  would  be  only  an  extremely  small 
fractloa  of  tbe  aiK>unt  absorbed  frog  normal  diet*. 

Glycerol  is  readily  metabolismd  in  the  body.  Cldes  and 
Karnovky  (1854)  administered  ^^C-glycerol  to  rats  in traps ritona- 
Blly,  intravenously,  or  intragastrlcally  and  deaunatrated  tba  itt- 
corporatioc  of  labeled  carbon  Into  blood  glucose,  liver  glycogen, 
and  tissue  lipids.  Only  1  to  9  percent  of  the  administered  radio- 
activity could  be  recovered  in  the  urine  and  feces.  About  40 
percent  of  glycerol  was  oxidized  wlthlo  a  8  b  period  to  carbarn 
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dioxide.  Radioactivity  was  found  in  the  lipids  of  most  tissues 
ng  the  brain.  The  acute  oral  toxicity  at  gly- 
y  low,   with  reported  UJ50  values  (k  per  kg  body 

*  "    —   10.0   for  guinea  pigs    (Hine   et  al. , 

,   .9.3  to  31.5  for  mice   (Fischer  et  al. , 
1939);   and  27.2  to  48.5  for  rats  (Tlscher 


cerol  is  extra 

weight)  ranglnf 
1953;  Smyth  et 
1949   La' 


,    1949     nine  et  al. ,    1853). 

IxiiiE-terrD  feeding  oc  glycerol   to  rats  (Atlas  Ctienical 
Industries,    1960;    Hlne   et  ■!.,    19S3),    or  dogs   (Food   und   Drug 
Research    Laboratories,   1962)   caused  AO    treatment-related  adverse 
effects.      Kale   and    fenale    rats    (Long-Evaiie   strain      ircre   [oalntalned 
00  diets   containing   S  or    10  percent  glycerol   {about   5  Of    10  i   p«r 
kg    body  velght   dally)    Car   3   years     or   20  percent   (about  20  g   per 
kg   per  day)    for    1   year    (Mine  et  al. ,    1953).      Ho   significant   bio- 
chemlcal   or   pathological   changes  were  detected.      A  similar  study 
with   Sprague-Dawley    rata,    also   fed  5,    10,  or  20   percent  glycerol 

1969  Dogs  fed  diets  containing   up   to   30   percent  glycerol   (about 

5  8   per   kg  J>ef   day      revealed  no   pathological   changes  (Food  and 
Drug  Research  Laboratories,    1962). 

Six  generations  of  rats  were  reared  on  diets  containing  10 
percent  glycerol   without  slgntftcant  Influence  oa   grosth  or   repro- 
duction   (Guerrant  et  al . ,    1947)        Administration   of    1   g  per   kg 
body  weight    to   pregnant  mice  or   rats  {days  0   through    15  of   gesta- 
tion     produced   no  slgnlllcant   changes  Jroiii  control    animals   in 
■■aternal   or    fetal    survival  or    In    the  Incidence   of    olfeprlng  abnor- 
■alltles   (Food  and  Drug  Besearch  LabOrStOTles.    1973),      Johnson   et 
■1.    (1933)  fed    ItO  g  of   glycerol  daily   (troa  1.3   to   2.2  g  par  kg 
Eody  weight)   to  14  young  volunteers  for  SO  days.     Ho  111-effecta 
•ere  Doted. 

Glycerol  has  been  administered  both  orally  aod  paren- 
terally  in  patients  to  reduce  cerebral  edema,  ocular  tension,   or 
cerebrospinal    fluid  pressure   (Tourtellotte  et  al. ,    1972).      Concen- 
trstlons  up   to  40  percent   have   been  used    Intravenously   without 
causing  beaiolyais. 

E.  HONOCLVCEKIDES 

Two  cleavages  of  the  same  triglyceride  jaolecule  are  neces- 
sary   to    lorm  a  jaonoglycerlde,   aad  Since   this  would  occur  only 
infrequently,    the  amount  resulting   from  the   radlolysis  ot   beef    lat 
should   be  small       Of    the  five    possible  monoglycerides  of  beef, 
those   of   oleic   and   palmitic  acids  are  moat    likely    to  be   toraed  be- 
cause   of    their   greater   abundance  in    beef    tat.      These  monoglyce rides 
«s  well   a^    those  with   other   fatty   acids  are  produced  during   normal 
digestive  proceasss  In  tar  greater  amounts  than  could  be  jjroduced 
by  the  radlolysis  of  beef   tat.     Hattson  and  Volpenheln  (1904) 
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found  thai  appronlmately  three-quarte 
by  the  rat  were  hydrolyzed  in  the  Int 
cerides.   The  nonoglycerides  entered  the  intesttnal  cells  IntKct, 
and  were  reesterifted  to  triglycerides,   Kayden  et  al.  (1967)  tad 
five  men  doubly-labeled  monoelycerldea  and  detected  the  radiolabel 
in  their  lymph.  They  concluded  that  the  Z^mo nog lyce ride  pathway 
appears  to  be  the  major  route  of  tat  absorption  tor  man  during 
normal  digestion  and  absorption  of  dietary  triglyceride. 

In  addition  to  the  amounts  arielng  Iras  normal  tat  diges- 
tion in  the  gastrointestinal  tract,  monoglycerldoB  are  also  con- 
sumed from  many  natural  edible  oils  and  frco  various  cooDercl al 
preparations.   Natural  oils  may  contain  up  to  1  percent  ol  noDO- 
glycerldes  which  may  increase  appreciably  durlDg  normal  cookloi 
processes.   Approximately  0.5  percent  of  mo nog lyce rides  in  lard 
and  detectable  antoucts  In  bread  have  been  reported  (Kubrt  et  al. . 
1952).   A  number  of  synthetic  monogly cerides  are  also  used 
extensively  by  the  food  Industry,  priisarlly  as  emulsifying  agents. 
Uonoglycerides  of  edible  lats  and  oils,  as  well  as  certain  syn- 
itlc  analogues  have  been  accorded  CRAS  status  by  the  Pood  and 
"   """   ""   ""    "nice  ol  the  Pedaral 

Mattson  et  al.  (19S1)  found  monoglycerldes  to  be  nutri- 
tionally equivalent  to  dt-  and  triglycerides  of  corresponding 
tatty  acids.   Reanling  rats  ted  pure  monoglycerldes  at  a  2S  per- 
cent level  (about  25  g  per  lig  per  day)  for  10  weeks  showed  no 
gross  or  microscopic  pathology.   Similarly,  hamsters  fed  S  or  19 
pereeot  ot  glycerylmonostearate  for  22   to  28  weeks  revealed  no 
sigDilicant  differences  from  controls  In  growth,  food  Intake,  or 
tissue  changes  (Orten  and  Dajanl ,  1957). 

F.      DICLVCERIOES 

Although  some  triglyceride  mlecules  may  be  subjected  to 
double  or  triple  cleavages  during  irradiation,  to  produce  monogly- 
oerldes  or  glycerol,  respectively,  they  are  more  likely  to  undergo 
a  single  bond  scission  and  leave  a  dlglycerlde  residue.  LeTelller 
and  Nawar  (1972a)  reported  the  production  ot  Z.9&  nnoles  (761  ■■«) 
dicaproln  per  kg  of  trlcaproin  irradiated  at  25*C  and  with  60  kGy 
(6.0  Hrad).   It  was  the  most  abundant  radlolytlc  product  Identi- 
fied apart  trtm   the  fatty  acid  (caproic  acid]  and  propanediol 
dlester.  Assuming  beef  to  contain  25  percent  fat,  tbe  dlglycerlde 
production  under  comparable  irradiation  conditions  would  be  less 
than  200  mg  per  kg  beef.   Irradiation  in  the  frozen  state  should 
yield  substantially  less  dlglycerlde.   Fifteen  different  dlgly- 
cerides  are  possible  from  the  five  major  fatty  acids  comprlslDg 
beef  fat,  exclusive  ot  positional  Isomers.  The  actual  distribu- 
tion of  these  diglycerldes  is  unknown,  but  those  containing  oleic 
and  palmitic  acids  would  be  expected  to  predccoinate. 
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riglycerides  are  normally  produced  during  digestion  of 
fats  and  are  re&dlly  utilised  by  the  body.  They  are  also  used 
extensively  as  emulsifying  agents  by  the  food  industry  and  ere 
aiiproved  by  the  Food  and  Drug  Administration  (21  CFR  182,45051 
(Offxce  of  the  Federal  Register,  1977).  Many  of  these  prepar- 
ations are  synthesized  by  direct  esterllicatton  of  glycerol  with 
fatty  acids,  or  by  partial  hydrolysis  o£  natural  triglycerides. 
The  resulting  mixture  may  contain  both  mono-  and  diglycerides  as 
veil  as  some  glycerol,  triglycerides,  and  fatty  acids. 

Relatively  few  reports  could  be  found  on  biological 
aspects  of  natural  diglycerides,  presumably  because  their  effects 
are  assumed  to  be  similar  to  the  parent  triglyceride.   Mattson  et 
si.  (1951)  fed  imno- ,  di-,  and  triglycerides  containing  the  same 
Tatty  acids  to  weanling  rals  as  25  percent  of  ■  synthetic  diet- 
three  lipids  "ere  nutritionally  equivalent.   Harris  and  Sherman 
<1954)  confirmed  these  findings  with  rats  maintained  for  70  days 

rats  were  fed  mono-,  di-.  or  triglycerides  and  various  mixtures  of 


G.      UODIFIED  GLVCERIDES 

Scission  of  carbon-carbon  bonds  (sites  d.f  of  Figure  1)  of 
the  fatty  acid  moieties  of  the  triglycerides  would  liberate  the 
various  hydrocarbons  already  discussed,  together  with  a  family  of 
dlglycerlde  esters  of  varying  lengths.   Only  the  simplest  of  these 
esters,  formyl-  and  acetyldlglycerldes  have  been  detected  after 

LeTelller  and  Nawar  (1972a)  reported  0.79  nH  at   acetyl 
dlcaproln  per  kg  was  produced  upon  irradiation  of  trlcaproln  at  60 
kGy  (6.0  Urad)  at  17°C.   If  Che  same  degree  of  radiolysls  occurred 
in  beef  with  a  25  percent  fat  content,  approximately  100  mg  acetyl 
diglycerides  per  kg  beef  would  be  produced.   The  concentration  of 

tlon  Is  available  on  the  biological  fate  of  these  compounds, 
although  hydrolysis  to  diglyceride  and  fomic  or  acetic  acid  would 


(Site  b  of  Figure  1)  gives  rise  predominantly  to  aldehydes  with 
beef  fat,  the  following  aldehydes  would  be  anticipated;   tetra- 
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decanal  (myrlstaldehyde) ,  hexadecanal  (palmltaldehyde),  octft- 
decanal  (stearaldehyde] ,  octadecenal  (oleylaldetiyde)  and  octad«- 
cadleniil  (llnolylaldehyde) .   Each  of  these  aldehydes,  except  tor 
Octadecadlenal ,  *as  detected  in  irradiated  beel,  and  wu  dlBeiu*Bd 
Id  the  original  report  (LSHO,  1977), 

Id  the  absence  ol  air,  irradiation  of  lipid  produces  oalj 
«Ball  aiBountB  of  aldehydes  and  ketones.   The  amount  produced 
should  reflect  roughly  the  content  of  the  fatty  acid  coaposltloo 
of  the  Irradiated  fat.  Thus,  oleic  acid,  «hich  coraprlaeB  approii- 
mately  half  of  the  fatty  acids  Id  beef  tat  yielded  39S  vs   of 
oleylaldehyde  per  kg  beef  after  Irradiation,  and  palBltle  acid, 
the  next  most  abundant  acid,  yielded  127  vt   of  palaitylaldebyd* 
per  kg  beef  (LSRO,  1977).   Linoleic  acid,  cooprlBlDs  only  2.9 
perceDt  of  the  total  fatty  acids  in  beef  fat  would  be  expected  to 
provide  approxlDately  10  to  20  UB  of  the  corresponding  aldehyde 
per  kg  beef.  Hovever.  although  this  estimated  coocentratico  of 
octadecad^enal  sas  vltbln  the  sessltlvlty  range  of  the  analytical 
procedures  employed,  none  eas  detected  after  beef  IrradtattOQ  in 
vacuo  (LSHO,  1977), 

No  Inforaatlon  on  the  netabollsm  or  biological  actlcKi  of 
octadecadienal  could  be  found.  Aldehydes  as  a  class  are  readily 
oxidized  In  the  animal  body  to  the  corresponding  acid  and  are 
nonaally  converted  by  beta -oxidation  ±o  carbon  dioxide  and  VBt«r 
(ffllllans,  1959).  Alternatively,  some  aldehydes  and  ketones, 
especially  of  xenoblotlc  origin,  laay  be  reduced  to  thalr  alcohols 
and  metabolised  accordingly.  (Kessler  and  Perrell ,  1S74).  fhlch, 
if  either,  of  ibese  pathways  Is  followed  by  octadacsdlennl  t»  not 

Hooty  et  al.  (1861)  reported  the  prsaence  of  aanll  aaouau 

of  2,  4,  5,  B,  an3~9  carbon  aldsbyden  as  "minor  cmpounds'  vben 
ground  meat  ns  Irradiated  in  a  nitrogen  atmosphere  vith  46  or  93 
kCy  (4.S  or  9.3  Mrad  at  20°C   Neither  the  exact  structures  at 
these  aldehydes  oor  tbeir  concentrations  were  determined    It  Is 
assumed  that  they  were  n-a  iphatlc  nonocarbonylE.  None  of  tbeee 
aldehydes  was  detected  by  lierrltt  et  al.  .(1972)  with  58  kGy  S.6 
Mrad)  Irradiation  at  About  -30"C  preBumably  because  of  tbe  mark- 
edly lower  temperature  employed ,   Each  of  these  lower  aldehydes  L> 
found  naturally  ia  many  foods   including  meats  {Van  Straten 
1977).  All  are  widely  used  as  flavoring  substance!  and  are  ssner- 
•lly  recognized  as  safe  by  the  Flavoring  Extract  Uanufacturers 
Association  (Hall  and  Oaer.  1969).   Tbe  Council  of  Europe  (1974) 
also  includes  th^  as  artificial  flavoring  substances  which  may  bs 
added  to  foodstuffs  without  hazard  to  healtb.  Tbe  Council  bss 
established  an  acceptable  human  dally  intake  for  eeeb  of  these 
aldehyde*  at  l  sg  per  kg  body  weight. 
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KETOHCS 

Ijeveral  allpnatlc  ketone 
on  of  synthetic  trtglyce rides 
nty  et  »1.  (1961)  detected  3  t 
tones  In  beef,  pork  and  chlcUe 
1  93  kGy  (4.6  and  9.3  Hrad) 
Bntlfled  but  *ere  assumed  to  t 

01  mMoles     approximately   100  it 
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to  detect   these  volatile  ketones 
tate.      He    found  only   acetone  and 
to  58  kGy   (5.6  Hrad)   Irradi- 
ation  at   -30°C  In   vacuo.      The  production   of    qyclii^    ketones    has 
also  been   reported  after    the    Irradiation   of    [rigl)'i;oride  models. 
LcTelHer  and  Hawar   (1972b)   detected   Z-alkylrycluDutanones   ol    the 
Eaine    i^arbon   number   as  the  constituent   fatty   acid        These      nvestl- 
xators   (1972a)    reported    that  0.Q8  mH  of   2-ethyl    cyclobulanone   p«r 
kg    tr  elycertde   (about  94  ag)   resulted   frcsi   the      rradlitton     €0 
kCy;    S.O  Hrad     of    trlcaproln  at    17*C.      AasumlD|   a  fat  content   In 
beef   of   25   percent    and    Ilie  production    i-i    camparable   airounts   of 
2-alkyIcyclobutanone^    trom  the   individual    fatty    acids     ti  the   beef 
fat,    a   production  ot   50   to  80  a%   of    those  -cyr-lii;    kfti-itics  per   kg 
beef    IS   possible  upon   iri-sd  i:.t  i.  .n  uL  17°C.      The   aaouata   reaultlDE 
from    beel    Irradiated   in    the    frozen   state  are   unknown    but  would 
presuubly  be  significantly   lower. 
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DIOL  Dl ESTERS 

A  number  of  dlol  dieaters  are  possible  from  the  radlolysis 
,   As  shown  In  Figure  1  (site  e) ,  cleavage  between  the 
y   and  secondary  carbons  ot  the  glyceryl  skeleton  will  pro- 
thanediol  diesters;  cleavage  at  the  acylokymethene  bonds  of 
Iglycerlde  (site  a)  results  in  propanediol  dieaters,  which 
'erted  to  propenediol  diesters  by  the  subsequent  loss  of 
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'age  a 


;yloxy 
of    hydrogen 
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Eacb  ot  these  dlol  dlester*  was  detected  wben  trleaproln 
was   Irradiated   in  vacuo  «t  60  kGy  (6.0  Hrad)  at   17'C.     By  far  Ui« 

oost    abundsnt   were    the   propanediol  dlcaproate*   (1,2  and    1   3)   vhleb 
together   cociipr  sed  about   85  percent  of    the   total.      Uost  ot    the 
reoalnlng      S  percent   cDnslsted  of   ethane-   and   propenedlol   dkcap- 
roatee.      Traces  of    the   oxo-derlvatlvoB   (l-oio-2,3  and   a-o»o-1.3 
propane  dlcaproates)  aere  also  detected .   but   ta  aaounts  too  aBAll 

Ad  attempt  has  been  nide  to  estlnate  the  aaounta  of  dlol 
dleaters  produced  by  the  irradiatloo  of  beef.  The  only  quantit- 
ative data  available  are  those  ot  LeTelller  and  Nanr  (1973)  on 
trleaproln  Irradiated  at   60  kGy     6.0  Urad)  and  IT'C.      In  eitra. 

polatlAg  these  vt  aes  to  irradiated  beef  (Table  3),  It  «aa  aaaii— il 
that  beef  contained  35  percent  iti  o,nd  that  the  fat  consisted  only 
ot  triolein  These  almpllfylns  asGumptions  do  not  alter  Bignlll- 
cantly  the  estlEnatlon  ot  total  dlol  dlesters  elthough  it  provide* 
no  Inionnatlon  on  the  content  of  the  ndividual  coapounds.  Tb* 
five  fatty  acids  comprising  the  bulk  of  the  beef  fat  could  produce 
IS  different  dlester  comblaalloaa.  The  concentration  of  eaeb 
dlester  would  be  a  reflection  of  the  relative  fatty  add  eoBpost- 
tion  of   the  beef  fat. 

Tbe  calculations  suBgeat  that  the  total  dlol  dl«at*r 
production  would  be  approxloiately  1  g  per  kg  beef   Irradiated  at 
17*C.     Aa  Indicated  earlier,   Irradiation  as  performed  at  -30*C 
should   yield   aubstaiitlally   lesser   amounts. 

The  presence  at  dial  cmpounds  In   lipid  material  vas  first 
reported   In  plant   seeds    in    isei    (Uklta  and   Tanlmura      1961).      They 
were   later  detected   In   nlcroorganisiBS     Asselineau,    1961;    DeHarteau- 
Glnaberg   and  Higuel ,    1962).    and    in   mamcullan    tieeue,    when   etbylen* 
glycol   was   Identified    in   hydrolysaies  of    beef   lung   lipids    (Carter 
ot  al . ,    1963).      Since   then,    dlol   compounds   tieve   been    found   in   the 
Uplds  of  bacteria,   yeast,   plant   seeds     invertebrates     and  maoDals 
(Bergelsoa,    1973).      The   laborator  «e  al    Bergelson    in  tbe  Soviet 
Union  and  of  Baumann  and  Schmld  in   the  United  States  bava  been 
especially  active  In  tbe   isolation,   structure  determination     and 
biosynthesis  of   tliese  substances.      Bergelson    and  covorkers   detected 
der  vativBB   of   1 .2-ethanedloJ   as   well  as   of    1   2-propanediol 
1    3-propanediol,    1,3-butanedlol ,    a.S-butanedlol ,    and    1,4-butane- 
diol  In  a.  number  of   bacteria,   animal,  and  plant  cells   (BergelsoD 
etal. ,    1964       966     Vaver  et  al. ,    1S71).     That   the  dlol   lipids  nay 
Have  a   biological   role  analogous   to  that   of   triglycerides  was  sug- 
gested  by    the   recovery   of   ethylene  glycol   dlpalmltate   from  regener- 
ating rat    Uver    (Vaver  et   al,,    1969).      Subsequeotly,    Vaver  et  al. 
(1972)    Identified    three  etiiylene    glycol   dlester*   of   heptadecanolc 
heptadecenolc .    stearic      and   oleic    acids   from  yeaats   gro«n   on   hepta- 
decane,   indicating   biosynthetic  processes  similar  to  those  ol   tri- 
glycerides.     Ethane-     propane       and  butanedlols  can  also  form  tbe 
backbone  ot   phospho  iplds  &«  well  as  of  glycoliplds.      Bau^nn  et 
al.   (1975)   found  approiiimatel;  350  ul  of  dlol   lipids  per  g  ot   rat 
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TABLE  3.  EstlDKted  ridlolytlc  iiroductloD  of  dial  dlesters. 


trlccprlon 
nB/kg 


FroD  beef 

mB/kg 


.2-Eth«De  dlol 

1 ester 

0.12 

73 

,2- Propane  dlol 

dleeter 

3.34 

1967 

.3-Prop.»  dlol 

dieater 

2.21 

1341 

.3-PropeDe  dlol 

dl.8ter 

0.46 

24e 

,3-PropeOB  dlol 

dieater 

0.33 

194 

'Modified  from  LeTelller  and  Navar  (10T3a} 
Calculated  as  100  percent  triolein 
'Asaumins  25  percont  fat 
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liver.     Tbe  conceatratloa  in  cither  nunullan  tlsausa  *«■  aot 
detsmlaed.      About   tvO'thlrdi  of   tbe  tottl  sere  1 , 2-ethaii*dlol 
derivatives,   with   the  remlnlni  third  appraiiwtely  evenly  divided 
mmout  the  derivatives  of   1 ,2-propanedlol:   1 , S-propaoediol ;   and 
1,3-butKnedlol. 

Little  is  knoni  of  the  syntbesis,  netabollsn,  or  pbjaio- 
loalci.1  role  of  the  naturally  occurrlni  dlol  lipida.  Schald  and 
coworkerB  have  published  a  series  of  reports  on  soite  aspecta  and 
have  shown  that  tbe  rat  brain  can  Incorporate  loug-cbain 
l,2-alk«nediolB  into  dlol  pboapholiplds  (Chang  and  Schmid ,  1973; 
Schnld  et  al.,  1975}  as  well  as  Into  glyceropbosphatldaa  (Cbang 
and  Sclutd.   197S). 

Diol-derlved   lecithin  analc^uea  poasesa  atrooB  beBolytie 
actlona  (Baer,   ieS3:   Reman  et  al . .    1969).     Bergelaon   (1973) 
speculated   that  In   the  low  conceDtmtlons   found  in  naBnaliaa  tic- 
sues,    such  dlol    lecithlDs  Bay    increase   the   permeability  of  call 
oembranea  of"  otherwise  modify   their  propertiea. 

Toxicity  data   (Table  4)  could  be  found  oolr  for  tba  aiapl* 
dlols.     Similar  data  are  not  available  lor  the  dlol  dleatera  pr«- 
sunably  preaent   In   irradiated  beef   nor  for  various  derivatlvaa 
which  alibt  be  present  in  small  aaounta. 

1,3-Butanediol   (BD)  and   1 ,2-pT-opanedlol   (PD)  have  baen 
atudied  %m  ayntbetlc  sources  of  dietary  calorlea.     Uehlman  and 
,  colleagues   (IBTO)  have  shown  that  the  addition  of   bd  to  rat  diets 
Increased   the  activity  ot   liver  and   kidney  gluconeogenic  enzymes 
and  the   formation  of  ketones.     Kles  et  al .   (1573)  Bubstlluted   IS  g 
daily  for  aa   isocaloric  amount  Of  8tarcE~in  tbe  diet  of   IS  human 
subjects   for   14  days.      Apart  frcm  a  lowering  of  tba  blood  glucoa*. 
no  alterations  ot   blood  chemistry  or  cytology  wera  noted.     Tba 
Investigators  concluded  that  &D  may   be  useful  la  diabetic  dlata. 
Ennanuel    and  Nahapelian   (1975)    fed  4  «ts  contalsing  5  or   10  psr- 
cent   BD.   or   5   percent  PD   to   sheep  for  6  weeks        PD  had   no  affect 
on   blood    ketones,    but    Increased    serum  glucose   slightly.      BO,   oa 
tha  other  hand.    Increased  ketone  bodies  and   reduced  blood  glueoaa 
allgbtly.     They  concluded   that  BD  and   ^C>  can  replace  at  laaat  part 
of   the  readily  available  carbohydrate  without  producing  adwaraa 
effects  on  animal   perfomance. 
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Table  4.   Oral  1 


:lty  oi   simple  dlols  (NIOSH,  1977). 


1 , 2-Ethanedlol 


1,2-Propaiiedlol 


1 , 3-Butaa«dlol 


I .4-But&nedlal 


Cuiaea  pig 

Rat 
Guiaea  pig 
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these,  as  veil  as   other  v&lues  obtained  by  eitrapolatiOD  IroD  trl- 
Blyceride  modelB  may  seriously  overestlm&te  the  amount  actually 
produced  when  beef  is  Irradiated  In  a  frozen  state.   Free  fatty 
acida  and  dlglycerldes  occur  naturally  in  nany  toodstuftH,  are 
Domal  digeetlve  and  metabolic  products,  and  are  authorized 
additions  to  food  for'deslrable  tecnntcal  ettecte.   The  amounts 
produced  by  Irradiation  would  be  small  compared  vlth  their  intakes 
tran  other  sources  and  nould  not  be  expected  to  have  adverse 
health  effects. 

Less  lE  known  of  the  diol  dlesterB,  the  other  uajor  pro- 
duct  of  lat  irradiation.  There  la  evidence  that  they  are  natural 
constituents  of  najmaHan  tlaaues  and  that  they  are  produced  In 
slBnltlcant  quantities  during  normal  heating  processes  of  fatty 
foods.  Thus,  trlcaproln  heated  at  Z70°C  for  15  hours  produced  ten 
times  as  much  ethane  dloldlester  as  did  £0  IcGy  (6.0  Mrad)  Irradia- 
tion at  Z5°C.  However,  metabolic  and  toxicity  data  are  not  avail- 
able on  the  ladivldual  members  of  this  family,  precluding  any  firm 
Judgment  ol  their  ^lossible  health  effects. 

Baaed  on  studies  with  trlcaproln,  the  only  other  radlo- 
lytlc  products  present  la  detectable  amounts  were  esters  of  fatty 
acids  and  dlglycerldes,  aldehydes  correspoDding  to  the  fatty  acid 
components  of  the  fat,  and  alkylcyclobutacones.   Various  aldehydes 
have  been  detected  In  irradiated  beet  in  concentrations  less  than 
one  part  per  million  and  were  considered  in  the  previous  report  to 
pose  no  hazard  in  these  amounts  to  the  consumer.   It  is  believed 
that  the  esters  vould  be  hydrolyzed  by  Bastrointeatinal  and  tisBua 
esterases  to  yield  harmless  levels  of  fatty  acids  and  dlgly- 
cerldes. Nothing  Is  known  of  the  fate  and  toxicity  of  the  alkyl- 
cyclobuta nones,  so  no  Judgment  can  be  rendered  on  their  possible 
health  effects. 

Although  relatively  fe«  radlolytlc  products  have  been 
detected  In  Irradiated  beef  or  model  systems,  and  even  fewer  have 
been  determined  quantitatively,  many  more  are  possible  theoret- 

loods,  added  during  food  processing,  produced  during  cooking,  or 
present  in  the  body  as  normal  metabolites,  ils  Nawar  (1977)  has 
pointed  out,  the  nature  of  decomposition  products  formed  by 

idlatlon  and  heat  treatment  are  quite  sinllar.  with  many  more 
such  compounds  Identified  In  heated  or  thermally  oxidized,  than 
irradiated  samples. 

It  Is  not  possible  to  compile  a  complete  inventory  of  all 
ccnponents  of  natural  foodstuffs  nor  of  all  conceivable  irradl- 
an  products.   The  possible  presence  of  undetected  substances 

aent  such  chemical 
ch  the  effects  of 
compared.   Such  exper 
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OONOJISIONS 

1  foragolps  coQBldaratloas. 

1.     K>ay  of  tbe  miiolrtlc  products  lo  t)M  oaa 

estljuted  to  bs  praaaat  ■ppaaj'  to  po««  no  hau 

b«*t  Irradlfttad   la  tbe  described  D>iDD«r. '    Such  prodneta  tacloda 
the  Individual  fatty  acids  &nd  tbeir  slapl*  vstsrs,  ilycarol, 
nana-  and  dlilycerides ,   dlBlycerlda  esters.   ald«hjda«,  asd  ali- 
phatic hydrocarbons. 

3.      Inautflelsnt  data  ars  aTSllabls  to  allow  Jod^Mst  tf 
tba  affects  on  h«altb  of  the  lodlvldual  dial  diestsrs  sad  alkyl- 
cyclobutaDODss  presuskbly  pressnt.     Metabolic  and  toxleolc^eal 
studies  of  these  ccopounds 'ars  dsalrable. 

3.  No  evaluatlcm  cao  h*  i>d«  of  othar  c 
Ically  possible  In  small  anounts,    but  vhich  have  i 
strated  in  Irradiated  beef  or  K>dsl  systcsN.     Bacanss  a 
hovever  eihsustlve,    can  exeluds  tba  possibility  of   the  p 
such  theoretical  but  undetsctnd  conatltuants ,   bo  uoaquiToeal  il 
stratioD  of  safety  sstDi  possibla   fron  conaldsratioa  of  ladiTldnal 
rsdiolytlc  jo'oducts  alone. 

4.  It  is  dssirabls  t«  couple  ebsalcal  stodiss  sa 
described  in  this  report  vltb  aultabl*  aiil*al  tsmUns  atudiss  to 
provide  ccmpliasDiarr  spproscbe*  to  enaurs  tba  vboleaoManaaa  sod 
safety  of  Irradiated  foods. 
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Ciiclcil  9Jcsti'Vii  rrliccd  Co  cost  dnd  -Jay-io-aBy  nliablllty  in  in  induitrlal  «n»tta«— it 
■(I  irnHntly  W1V1CWCK)  COC  Dnet  of  CM  tlwtccn  KolHstoia.  IBVij  D.C.  ■oalHatari,  tte 
EynBtcidi.  vich  Hvecal  mv  •lictrin  tawB  ind  ifi  to  151  M  bWB  poMt  1***U,  1* 

Mcent  dwelcpBcntc  in  acislvcator   tectwolfur^  have  result*)^  in  a  mojt  nptijiEstic  picture  tot 

develnfied   for  -nuclcAr  itiysics  «jc^riir0itfi    [31  .    IVil£   techml'I^  Mty  pt-rjf  equally  viablv  For 
■~ '   w^licatiTiE   H>'  TM  LG  CBpainvnt  of  otenK   trOC}  has  pade  a  subetantlai 

a  (Utncei  at  lax  con  nJ  high  miacuiiy  a  real  powlblUty   (SI. 


■  Hd  Diiectlnality 


mmc  ravi  to  *11  diccctiva,  Ktiirq  U 
lultlpl*  pBUFs  and  ad«]uatc  depths.  I 


Iff  JliDl'W  «»rjy  rang*  propostd  It 
n  fiq  J  "Die  I-tay  energy  ^wctru 
(j.e  ■hardenini^'l  to  provide  a  mn 


ivide  The  TvetM  neqaw 


«rlii9  CvmbilitLes 

M  X  raya  an  producx)  at  the  position  nhtc*  Ow  •lacuon  bwa  csllldH  uith  U» 
<mvtrter  plate,  the  pinriH  locacion  of  cte  colliiicn  ard  nultirq  radiation 
.  , .i_j  ^    ^.   _. ^ —  ...,j,  ^ifcxtrma^Kt*.  Ihla  can  nault 


:1  C^naC^'Ti*!  WftcAKlblllty  and  M 


ceproducad  l3ued  ifon  ifwcif  Ir  treatiKnt  protocols,  (twcvei,  e 


A  pngras  tor  ■micoiing  UiMe  vaclAtaa,  aid  for 
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jnuiing  can^limot  to  wtt  Btandardm  ii  rtguired.  B 
on  ■  tl»~)iul>  are  BAllti  idUi  Cs-13T  IX.17  y)  t 
rc^ln  qrMtcf  perloflle  ■djuitjwiU  of  tr — '  - 

bean  IcscLE  Birallablc  u  a  ladUtioi  aouccr  f«(  iviy  ^«?ifically  thin-fiacliagBd  t( 

d)  Dt(ith-DDH  DistiibutliM  In  Feod  FKka^M 

both  the  total  caeiitiir  dose  ard  on  Uw  aoee  unil«nlty  Milch  the  food  [equii»  i 

•tUlnetile  olUiln  a  pBctaqr.  ThlE  is  lIluBCratHl  Iji  Fi^.  i  for  *Kh  of  thEBs  eouii 
Miauig  a  l-'tttt  thicli  package  ia  filled  with  fowl  of  1T.7S  g/iJ  denaity.  The  pvi 
and  iDiMi  diwr^vice  <3E  electrical ly-^oduced  X  lays  {nrfcirie  to  peoduc«  a  m]pecii> 


ncil*  3.        Mlitlve  RaliatKn  QMe  M  a  rwErtlvi  o(  Food  Oemity  ttttitm 

Tla  Radlonucllile  or  Onvntei  Platw  Sourcn  SaparaUd  by  2  Feet. 

pJ^JHte 

Eiadulion  Soui 
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CI  For  al] 

1  food  d«alti*a, 

dowa  ar#  no™»llt. 

.t»Mn  plaw.. 

e)  Cc^iatibllity  with  bilalln;  Pood  Prooauln^  Kctmlogy 

Electilcally^lrlvin  accalsEatori  ari  in  prlncipl*  acre  co^atlbl*  with  «ilitlr^  ftiod 
pTocaaainf  Titf  nt.  Iha  aUltlon  ol  m  II~iay  iiradlatoi  Into  m  aliaady  ailatlng  tr 
Eiocnainq  facility  paacnta  Car  Itwer  pcobllH  thn  vould  tli*  introduction  ot  a 
■ilti-Hgacucie  ladionuclide  anum.  itia  lattai  lAild  cdriirc  aMdn.  i^^mviti 
all-dliictlaw  ihicldlng  to  pcolect  wrtoia  nd  the  icwiinMiiit.  Oi  tht  other  hind, 
elccTiical  accclcratora  only  require  that  the  Yielding  be  poaitioned  vhan  tlia  lyata 
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cftritlcn.  Da  X  lay'i  fomud-acattai ing  ctaFKtcrliCic  aay  alio  tMult  In  iMI  on-site 

for  pliwnt  o(  th»  dxcleotoi  lAilc  tin  alliMlng  raduod  rtileldlng  In  f' —  *' ' — 

Ihu  laTtcc  Hpectv  «1bo  vihanccv  ttie  ■dvantaqeB  lor  porUblc  vyttaia  («■> 
«l«ctrically^iitfen  radiiticn  source  on/off  CA^dbllitv  Is  alsQ  an  iifiDrUnl 
In  cMvft  of  ayAtot  failure  ot  in  inat^ncfH  of  product -ti«31iri9  pcobl«Ba. 


(^livdmc  ol  HV«a]  aiqacuriH  of  Co-6f  vould  be  very  dHiiable  tecBiK  of  itit  tlMlblli^r 
of  «c«tatioFi  Hhich  it  Mould  provide-  [fccpuae  of  the  jtilelding  lequlr^Minti ,  a  ^oct^ilc* 
tyre  [Bdionuclide  aourcc  capable  at  high  ptoceuing  ttiroualfiut  la  nUaacly  inlUwlyi 
althougt  •  Itobile  Gian  Triadiatoi   [HGD   loaded  ncn  W,HC  Ci  of  Co-«t  fJw*  ISM).  «d 

■     —     —  ■     ■■ ■*  ej(iMjility  of  5N  krad/ti  «id  Ma 


a)  Loqiacici  aid  KMic  cvimns  of  Rodionucl. 

nitre  ia  rot  enough  Cp>-6I  nf/or  Ca-lJ7  avallifali 
Hie  1W2  UB  ocBi^e  ciop  XH  miroiiiaacely  ».J  Bi 

■Ci  of'co-««,  or  1»  Ki  of  0-137.  Ihese  mrts  reciesent  2.11  and's.i:  CIhs  the  {CMvit 
mrld'a  inventory  of  D)-6I  nf  Ca-127,  reapectlvely.  Signifiirantly  highei  i4^1icm  of  Co-Ct 
md/or  Ca-1}7  aouEcea  Hill  be  [x^ired  Co  Ueac  other  fondi.  even  If  only  a  Ball  traction 

be  needed.  9ie  latter  wuld  alao  lesult  in  tn>roiiiiitcly  l.BS  tiaea  the  radioactivity  of 

A  liTilfiont  ■ndification  of  current  [ublic  attitiile  en  expanduig  ttie  IE  nuclear 


he  [TeBently  operating  electrical  poMig 
e  production  of  CO-6B.   Ulla  HOuld  *!•□ 


facilitiee.  Thti  uould  require  additional  tranqnrtatlon  and  atorage  cipitiilitieB,  and  Bay 
raault  in  increased  food  loaaaa  due  tu  Mchanical  daagt.  greater  loaaei  due  to  ^ollag* 
in  thoaa  hlghly-perlshntilc  foods,  and  in  added  coat  to  cmweri. 

b)  Public  ficotpunce 
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.1   trctmlfjqy,   nor   hdVF  the  rcquirme 
r\,   maintenimce,  flprrMtiln.   let^^piy. 


aluati^k  of  the  iflpl*nentati' 


pTDduccim  capabilitiffE,  thi 
activity  Qj-SB  ib  •IreaJy  US 


flulta  «id  vcgetabln. 
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■Hy-4ilHn  •licttan  ■£»!•(■(»[•  m  at  t"uni  th*  bM 

Id  IrridUtlai.  Mmw.  ttmm  Kurcn  nmA  to  lie  tatOnl 

I  l^>l<BBiution  oC  ■Ifcuical  i 

In  aid  ■«(  k»  Blvtd  in  th»  ah 

ic  dwBlOEVB^  of  tlcctricil  BourcAi  bioid  i^cn  ip-to-datc  C«c)m]09ic«] 
sting  of  dwa*  hi^h  porr  vlvcCiicfel  Ketltntoci  ■gainst  th*  uiitinq 


I)  tilt  1IHI91  oE  liraillatian  w^ntat  that  an  airiciant,  aati,  aid  fully  Intagratad  tdtb 
cuirant  tooa  piaeaaaiiiq  Eacllltldi 

rate,  wil  doariaiifonltr  ■aaaucawit*,  ftiyaiaiogieal 
■  ■      ,  nc.li  ad 

potantial  at  this 


rocd  itiKllation  arr  lllialy  K 


UUvra  c( 
laiqe-acala  laa  of  thla  tactoiolcgr 


orld-^rida  baaia.  An  affgrt  bo  ivoparly  caco^iaa  thv  adv«nt^aa  and  ci 
liaitatinna  oE  Uw  avail*]*  radlatim  aourcaa  ia,  Uicrafon,  naeMMty  fraa  tha  a 
la  the  Hain  garni  of  Che  rnaent  wxk. 


Ihe  author*  Utah  to  ttunk  Pi.  Idctiard  J.  Eclni,  Lamm  Uwwn  Natlanal  UtaecMocy,  and 
Dr.  Mel  Kader,  I^arlaant  of  taniajf,  ttiivaraicy  of  Calltomia,  IMvla,  for  Glaring 
Infnrwtion  uaatul  tn  the  prcparatlm  of  thla  Mnuacilpt.  in  aUitlan  w  are  grHttul  tn  or. 
Halter  (kbain  toe  hia  UBiy  laatul  o^Hnta  and  dlBciBal<n  on  the  UBiuacrlfit.  Vila  Hck  «■■ 
pccparad  laidar  ttia  aiiq>lc«  sf  tha  IMiiartlty  of  Calltarma  aiclaar  aciannaa  naid. 


1)  Fadaral  daglatei.  vol.  49,  no.  31,  «Md<v,  Mxiary  I*.  1M4- 

2}  ItialcagavieM  of  Irradiated  Food*,  ladnlcal  Mpirt  W.  K9.  Ibrld  Health  Ckgntaatlon, 

ameva  IMl. 
3)  Kiargy  wd  Mdmlogy  M 
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COONKTIVB  KOOOC  FK^KKS  (H  IS  (BE  (F  IKmnCUIB  (B 

DfraticKL  sounos  kb  foco  nocBsnc  Mm  khiiiic  iwmTOii 


Octctei  IS,  19M 

nils  M«k  MM  oonducted  inter  the  auBpioM  of  the  Oilvarml^  of  CallConda 
Mieleu  SclMCM  Furi,  aid  will  be  pifcllAaJ  In  the  Pioeaeaings  of  the  Sth. 

Intecnational  Meeting  «i  MdUtlcn  Itednology,  OBtobcr  21-26,  1984,  Sm  Umjo, 
CallEonaa,  m. 


,y  Google 


Hanuel   C.   Lagunas-Solac,   Ph.D. 

Crocker  Huclear  Laboratory 
University  of   California,   DavlB 


Stephen  M.   Matthews,   Ph.D. 

University  of   California 

Lawrence  Llvenaore  National   Laboratory 


If  irradiation  processing  of  food  is  to  come  out  of  the 
laboratory  and  into  the  comnerclal  world  it  will  be  necessary  to 
provide  nunerous  processing  facilities  eaph  with  a  throughput  of 
.the  order  of  100  HRad  Tons/day.  This  processing  rate  is 
equivalent  to  processing  42  Metric  tons  per  hour  at  the  100  kRad 
dose  linit  proposed  by  the  PDA  for  «ost  foods  «b  a  f unlgant 
ceplacenent   and   shelElife  extender. 

In  order  for  irradiation  processing  of  food  to  proceed  at  the 
rate  of  100  MRad  Tons/day  it  is  necessary  to  use  an  intense  source 
with  an  output  of  tens  of  kilowatts  of  ionizing  radiation.  The 
PDA  has  proposed  four  types  of  sources.  Two  are  the  radionuclides 
cesiun-137  and  coba1t-60,  which  each  emit  ganma  radiation.  The 
'reniaining    two   sources   are   electrically   produced.      These   are   x-ray 
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devices  with  photon  energies  up  to  5  Piev,  and  alactron  aeurcca 
with  beam  energies  up  to  10  HeV.  Both  of  these  sources  raqulr*  an 
electron  accelerator. 


Bach  of  these  four  radiation  sources  has  different  physical 
Characteristics  Bhich  give  rise  to  econoatc  constraints  llaitiof 
their  coaBercial  application  to  food  processing.  This  paper  will 
cosipare  these  characteristics  and  esaaine  sobs  of  the  •conoaie 
consequences  which  result  with  a  particular  source  choice.  Ttie 
characteristics   of   each  of   these   sources    is   listed    in  Tables    1-4. 


RADIATION  E 


CeGiun-137  is  a  waste  product  foraed 
as  a  by-product  of  the  fission  reacti< 
chemically    reprocessing    spent    i 


a  nuclear  reactor 
:ion.  It  is  obtained  by 
fuel    rods    to    separate    the 


cesiuM  fro*  other  radioactive  wastes.  The  separated  c*siu«  ii 
used  in  the  form  of  cesiun  chloride,  a  water  soluble  salt  which  ii 
encapsulated  within  a  triple  steel  liner.  A  1000  HH  nucleai 
reactor  operating  for  one  year  will  produce  approslaately  ' 
■egacuries    (4  MCi)    of    unseparated   cesiuB-137. 
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lti«   site   of   a   radionuclide   source    is   neasuced    by   the   t 
of    nuclei    disintergrat ing    per    second    witLhln    the    source.       One 
negacurle   (abbreviation  NCi)   aeans   3.7   X   to"  disintergratlona  per 

Cesiu*  gamaa  radiation  Is  at  a  photon  energy  of  0.66  NeV. 
me  photon  energy  determines  the  penetrability  of  the  radiation 
through  food  and  cesiu*  produced  radiation  is  not  particularly 
penetrating.  If  a  pallet  slse  volune  4'i4'aZ'  is  filled  with  IZOO 
lbs.  of  fresh  produce  and  placed  between  two  i'  square  cesium 
source  plates  separated  by  a  gap  of  two  feet,  the  pallet  will  be 
irradiated  through  both  square  sides.  The  ■aximum  to  minimum  dose 
ratio  produced  by  exposures  at  either  surface  and  at  the  pallet 
center  will  be  27  to  1. 

The  use  efficiency  of  cesiuB  radiation  Is  not  high  due  to  its 
poor  penetrability.  Only  66%  of  the  produced'  radiation  Is  able  to 
escape  through  the  steel  liner  containing  the  cesium  chloride. 
The  use  efficiency  of  the  available  radiation  depends  upon  the 
thickness  and  density  of  the  processed  food  package  and  its 
distance  from  the  source.  Overall,  a  Cesium  use  efficiency  of  20% 
is   considered   good   for   food   processing. 

processing    would    partially    alleviate    the    nuclear   -waste    disposal 
problem.       Pucthermore,    it    makes    good    economic    sense' to    find    uses 
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for  waste  »aterlal .  Pot  thes«  reasons,  the  U.S.  DepartBent  ot 
Energy  (DOE)  will  sell  encapsulated  cesiua  chloride  foe  SlOOrOOa 
per  NCI.  Since  cesiupi-137  has  a  halflKe  of  30  years,  •  given 
quantity  of   the   isotope   will   decay  at   a   rate  of   2.28%  annually. 

If  cesium  is  used  as  a  food  processing  source  at  201 
efficiency t  then  17.4  MCi  would  be  required  to  procass  at 
throughput  of  100  HRad  Tons/day.  This  anount  of  cesluB  is  bin 
larger  than  any  present  single  ceslun  source  and  is  an  appreciable 
fraction  of  the  world  supply  of  cesium  chloride  which  currently 
totals  90  HCi.  Additional  cesiun  would  be  available  fro*  existing 
nuclear  waste  stockpiles  provided  more  chemical  ■•paratian 
facilities   are   built. 

Cesium  has  been  suggested  as  a  source  for  processing  pOTk 
carcasses  whicti  have  first  been  split  in  half  to  decrease  their 
thickness.'')  The  pork  will  be  processed  to  a  minimun  dose  of  li 
kRad  to  eliminate  trichinosis  i4iile  maintaining  a  max/min  dot* 
ratio  no  greater  than  4  to  1  to  avoid  exceeding  the  100  kRad 
limit.  The  cesium  use  efficiency  for  pork  processed  in  this 
manner  will   be   less   Chan   SI. 
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Pood  irradiation  has  been  researched  for  aore  than  thirty 
years  and  utillxed  coBBercially  for  over  ten  years.  Practically 
all  oE  this  cuBulative  food  irradiation  experience  has  been  with 
cobalt-60  eources .  Therefore  cobalt  Is  favored  as  a  choice  for 
.food   irradiation. 

Cobalt-60  is  produced  by  placing  natural  cobalt  netal  within 
the  core  of  a  nuclear  reactor  uhare  It  Is  exposed  to  a  neutron 
fluence  lAlch  converts  the  natural  n«tal  into  the  radionuclide. 
The  cobalt,  in  the  form  of  small  Metal  slugs ,  ia  encapsulated 
within  a  steel  liner  for  use  ae  a  source  of  radiation.  A  large 
power  reactor  can  be  used  to  slfiultaneously  produce  electricity 
and  cobalt-60  at  a  rate  which  depends  upon  the  design  of  the 
reactor  and  the  manner  In  which  the  natural  cobalt  is  placed 
within  the  core.  Cobalt-60  production  rates  ot  approximately  3 
nci  per  year  per  reactor  are  reasonable  linits  for  commercial 
power   reactors. 

Cobalt-60  gamma  radiation  consists  of  two  photon  energies, 
each  with  an  energy  close  to  1 .2S  MeV,  Since  the  cobalt  photon 
energy  is  approximately  double  that  of  cesium,  the  cobalt 
radiation  is  considerably  more  penetrating.  The  sample  1'x1'x2* 
pallet     filled    with    1200    lbs,    of    produce    and     irradiated    through 
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botn  square  faces  Mould  experienc*  •  MaK/ain  do**  ratio  o(  1C  to 
if  a  cobalt  source  is  used.  This  is  a  considerable  iaprovcMen' 
over   the   27  to   I    ratio  achievable  with    a  cesiua  source. 

The  superior  penetrability  of  cobalt  radiation,  as  e^pare 
to  cesiuM  radiation,  rasulta  in  a  better  use  efficiency  and  «  aor* 
unifor*  dose  distribution  throughout  the  -irradiated  saapla.  I 
cobalt  food  processing  facility  can  achieve  use  efficiencies  of  uf 
to  30*  with  proper  Banageaent.  Purtherwore,  a  aegacurie  of  cobalt 
radiates  at  4.5  tiaes  the  power  radiated  by  a  aegacuri*  of  cesiia. 
The  higher  output  power,  better  penetrability  and  increased  use 
efficiency  of  cobalt,  as  coapared  to  cesiua,  result  in  a  cobalt 
source  requireaenc  i^ich  is  less  than  one  sixth  that  of  cesiis  to 
process  food  at  the  saae  throughput.  If  cobalt  is  u««d  at  101 
efficiency  then  2.6  NCi  are  required  to  achieve  100  MRad  Ton/d^r 
throughput.  Coaaercial  irradiation  facilities  with  this  aaount  «f'' 
cobalt   are   in  operation  today. 

Cabalt-60  can  be  purchased  fron  several  nuclaar  source  supplT 
conpanies,  however  ABCL  in  Ottawa  produces  approxiaately  SOt  of 
the  eo  NCi  world's  supply.  AECL  sells  steel  encapsulated  cobalt 
at  a  price  of  Si  nil  lion  p>er  aegacurie.  This  is  ten  tlaes  the 
price  of  cesiua.  Cobalt'60  has  a  halflife  of  S.3  years,  therefor* 
it  decays  at  an  annual  rate  of  12. 39%  which  is  aorc  than  f  i** 
tines   the  decay   rate   of   cesiua. 
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Cobalt    is    presently'  in    vecy    short    supply    bec«ui  1' 

current    non-food    processing    uses.      Much    of    the   demand    for    i 
nuclide  arises  from  the  need  to  replenish  existing  sources.     There 
are    long    delays    between    initial    purchase    order    and    cobalt 
delivery.       Each    new    unit    of    supplied    cobalt    creates    additional 
annual   denand   because  of   the   rapid   cobalt-60  decay  rate. 

5    HeV  X-Rays 

X-rays  are  produced  when  electrons  are  stopped  in  a  netal 
converter  plate  as  shown  in  Figure  I.  The  process  of  stopping  the 
electrons  converts  their  energy  into  x-rays  and  heat.  "Pit  heart 
of  the  x-ray  source  is  the  electron  accelerator  which  suppl ies 
these  electrons.  If  the  energy  of  the  supplied  electrons  is  S  HeV 
then  a  broad  spectrun  of  x-ray  photon  energies  is  produced  with  a 
■axixiuB  photon  energy  of  S  HeV. 

S  HeV  x-rays  have  a  use  efficiency  of  better  than  501 
however,  they  are  inefficient  to  produce.  Approximately  8%  of  the 
electron  energy  is  actually  converted  into  x-rays.  The  remainder 
is  converted  into  heat  which  is  removed  by  flowing  water  through 
the  converter  plate.  A  I  NW  accelerator  can  provide  I60*F  water 
as   a   by-product   at   a  rate  of   approximately  one  gallon  per   second. 
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The  recent  ability  to  bui Id  conmercial  grad*  electron 
accelerators  with  very  hi^h  average  painter  outputs  has  Bade  5  HeV 
N-rays   a  pronising   processing   node. 

About  half  of  the  electrical  energy  supplied  to  a  facility  is 
effective  in  accelerating  the  electrons.  The  remainder  of  the 
electric  power  is  required  to  drive  ancillary  eguipnent  such  as 
power   supplies,    electromagnets,   and   vacuum  punps. 

A  5  HeV  electron  accelerator  **iich  produces  1  MH  of  electron 
beam  power  will  require  approximately  2  MM  of  electric  input 
power.  This  accelerator  would  produce  sufficient  n-tays  for  food 
processing  at  a  throughput  of  J46  MRad  Tons/day  in  spite  of  the  8t 
conversion  efficiency.  In  order  to  match  this  performance  9  HCi 
of   cobalt   or   60  HCi   of   cesium  would   be   required. 

The  5  HeV  x-tay  spectrum  is  mote  penetrating  than  th» 
radiation  from  either  cobalt  or  cesiun.  Furthermore,  th« 
penettability  of  these  i-rays  can  be  increased  by  filtering  the 
radiation  before  it  is  appl  ied  to  the  food .  The  filter  will 
preferentially  remove  the  lower  energy  photons  leaving  the 
remaining  x-rays  enriched  in  higher  energy,  more  penetrating 
radiation.  The  process  ot  increasing  the  penetrability  of  x-raya 
by  filtering  is  cal  led  'hardening*  the  radiation.  Hardening 
produces    a    more    unifom    dose    distribution    within    the    irradiated 
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of    reduced    i 
be   hardened. 


efficiency.       Cobalt    and    ■ 


Me  compare  the  ma«/min  dose  ratio  produced  by  5  MeV  K-rays  to 
the  ratios  discussed  earlier  produced  with  cobalt  and  cesium 
radiation  applied  to  a  sample  4-x4'>i2'  pallet  filled  with  1200 
lbs.    of    produce    and    irradiated    through    the    4'     square    aides.        The 

considerable  imptovement  over  the  corresponding  ratios  achieved 
with  either  cobalt  or  cesium.  Furthermore,  the  man/min  dose  ratio 
can  be  improved  to  4,9  by  first  hardening  the  x-rays  with  a  1/4 
inch  thick  lead  filter.  This  improvement  in  dose  uniformity  would 
reduce  the  use  efficiency  to  60%  of  the  unhardened  x-ray  use 
efficiency. 


in    spite    of     their     high    pene 
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would  be  1500  >etric  tons  per  hour.  ItiiB  throughput,  which  la 
lass  than  6  os.  per  day  per  US  citiien,  could  be  aatched  by  ten  S 
HeV  K-ray  generators   costing   appcoxinately  S'    Billlan  each* 

Induction   Linear  Accelerators 

Induction  lin«ar  accelerators  are  the  least  eoaples ,  aost 
rugged  of  all  high  power  accelerators.  Their  aodular  design 
enables  a  series  of  identical  accelerating  stages  to  be  linked 
together  to  boost  the  electron  bean  to  the  desired  voltage,  nieir 
■cehanical  construction  tolerances  sre  siaplKied  becajs*  thelt 
accelerating  principle  does  not  require  a  resonant  cavity.  Ihey 
are  tolerant  of  relatively  poor  quality  vacuum  systems  because 
only  modest  voltages  are  present  along  the  accelerating  stages 
inside  the  machine.  Recent  advances  in  magnetic  ewltch  technology 
have  made  these  accelerators  capable  of  very  high  average  power  at 

One  such  accelerator  has  recently  been  built  mt  the 
University  ot  California  Lawrence  Llvernor*  National 
Laboratory.'  ^'  The  Livermore  accelerator  uses  four  modular, 
cylinderically  shaped  accelerating  stages  which  each  boast  the 
electron  beam  energy  by  O.S  MeV.  The  output  beam  has  an  energy  of 
2    HeV    with    an    average    power    capability    of     1    HN.        Each    modular 
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accelerating  stage  is  34  inirhEE  long  «nd  30  inches  in  diameter. 
This  accelerator  will  be  used  to  study  n-ray  processing  of  fresh 
produce  under  a  University  of  Cal  ifornia  pr 091: air  uith  the  Dauis 
and   Livemcre   cai|pijs«s. '  ^' 

A  5  MeV  x-ray  source  for  food  processing  has  been  considered 
using  existing  hardware  designs  from  the  Livermore  machine.  A 
conceptual  sketch  of  this  source  is  shown  in  Figure  2.  It 
consists  of  two  coaxial  5  NeV  accelerators  with  a  2'  wide  x-ray 
lone   between   the*   for  processing   pallet   sized   containers. 

The  snail  size  of  the  radiation  zone  simplifies  shielding  and 
ozone  ventilation  and  increases  the  feasibility  of  inert 
atmosphere  processing. 

to    build    the    design    of    Figure    2    are    listed     in    Table    5.'*'    At 

could  be  built,  by  those  jnfamilar  with  this  technology,  is  not 
known.  The  costs  listed  in  Table  5  are  dssumed  Co  be 
representative  and  will  be  used  in  the  comparison  analysis  between 
electric  and  radionuclide  radiation  sources. 
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10   HeV  Electn 


electron  beans  can  be  used  directly  for  food  proeesslnq 
without  conversion  into  x-rays.  The  FDK  will  allow  direct 
electron  i  rrad  i  at  Ion  of  food  at  ener9i  es  up  to  10  NeV.  Direct 
electron  bean  processing  at  use  efficiencies  of  60%  are  achievable 
with  no  conversion  penalty  imposed  upon  the  user,  as  Is  the  case 
when  the  electron   energy   is   converted    into   x-rays. 

However,  electron  irradiation  is  nuch  less  penetratinq  than 
the  ganna  and  x-ray  photon  irradiation  described  earlier, 
electron  irradiation  is  suitable  for  processing  food  saaples  no 
thicker  than  several  inches,  even  at  the  naxinun  10  NeV  energy 
allowed  by  the  FDA.  Nevertheless,  electron  bean  proceaalng  is 
Ideally    suited    for    thin    food    sanples    such    as    packaged    luncheon 

The  accelerator  power  requirenent  for  elect ron  beaa 
processing  is  considerably  less  stringent  than  Is  the  power 
requirenent  for  x-ray  processing ,  A  throughput  of  100  NRad 
tons/day  can  be  achieved  with  bean  powers  of  less  than  0.02  MM. 
Conmercial  electron  accelerators  are  available  at  this  power 
level,  but  with  energies  below  10  He  v.  They  have  enough 
reliability  at  an  effective  cost  such  that  electron  bean 
processing   of   food   is  entirely  feasible   within  the   Units   Inposed 
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jy  the  small  penetrability  of  thla  radia.tl  ;  of 

snail   penetrability  of   electron  beans   through    food  i         t 
power    requirenents   deaanded   of   the   accelerator,    pro         ing 
this   radiation  Kust   be   considered    apart    from  processing    vith   1 
three  ptioton  sources  discussed  earlier. 

It  a  1  MW  induction  linear  accelerator  were  used  to  process 
food  in  the  direct  electron  Bode,  the  throughput  would  be  greater 
than  SOOO  M  Ksd  Tons/day.  It  is  not  clear  whether  currently 
available  conveyor  systens  could  supply  thin  aanples  of  food  to 
the  accelerator  at  a  fast  enough  rate  to  utilize  its  treaendous 
throughput  capability.  A  aaaller  Induction  linear  accelerator 
with  a  reduced  bean  power  of  0.1  NH  would  not  be  significantly 
lower  in  purchase  cost   than  a  I   Hw  nodel .     The  advsnt  in  us. 

this    type    of    accelerator   at         i 
ruggedness    of    the   design   and         i    i 

II.  THE    PROCESSING    FACILITY 

Central   Processing   Facility 

The  food  shipncnts  will  be  exposed  to  the  radiation  source  at 
the   processing    facility  before  the   food   reaches  the   retail   Market. 
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Th«   facility  nuBt   handle  both   laige  voliuaes   of   food   and   «n   tntenac 
cediation   source   in  a   safe  and   econooiical   nanner. 

A  central  processing  facility  consists  of  a  fix«d  site  «her* 
food  shipvents  are  received,  processed  and  shipped  out  as  rapidly 
as  possible.  A  central  facility  will  have  to  process  better  than 
1000  tons  of  food  daily  therefore  transportation  and  food  handling 
Hill   be  Bajor   concerns. 

The  PDA  wi II  establ ish  separate  protocols  for  specific  food 
types.  This  complicates  the  design  of  the  central  facility  i4iich 
nust  be  flexible  enough  to  accommodate  each  specific  proceasing 
protocol . 

A  central  facility  design  using  radionuclide  or  electric 
sources  will  consist  of  an  incoming  shipping  dock  where  boies  of 
food  are  unloaded  onto  a  conveyor  for  transport  Into  a  well 
Shielded  source  room.  The  food  will  renain  on  the  conveyor  during 
processing.  The  tertninatlon  point  of  the  conveyor  will  be  at  the 
outgoing  shipping  dock  which  should  be  separated  froa  the  incotilng 
dock  to  prevent  mixing  processed  and  unprocessed  food. 
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Portable  Radiation  Facilities 

accelerator  Bakes  the  attractiveness  of  a  truck  rrounied  b  HeV 
x-ray  source  a  real  possibility.  A  conceptual  design  of  a 
portable  source  is  shown  in  Figures  3  and  4.  This  source  is  the 
same  design  as  shown  in  Figure  2  and  should  easily  fit  within  a 
standard   48'    trailer. 

The    food    processing   costs    using   portable  sources   of   this   type 

are   estimated    in  the   cost    analysis  section. 

Radiation  Shielding 

Durin9  processing,  the  food  vill  be  exposed  to  dose  rates  oF 
hundreds  of  rads  per  second  while  background  eiposures  to  nearby 
personnel  must  be  kept  below  one  rad  per  year.  Source  room 
radiation  shielding  equivalent  to  apprommat ely  18  inches  of  lead 
nust  be  used  with  5  MeV  »-ray  machines.  Five  feet  of  concrete  or 
ten  feet  of  earth  will  be  required  while  a  nuclide  source  is  in 
operation.  Radionuclide  sources  will  be  stored  underwater  within 
a   source   room   pool    during    non-processing   periods. 

A  source  shield  nust  also  be  provided  with  nuclide  sources 
tor    use  during    source    replenishaent    and   periods  of  pool   drainage. 
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The  amall  radiation  volume  required  with  S  N*V  s-ray  ■onreas 
of  the  design  shown  in  Figure  2  nakes  the  shielding  of  th*s* 
sources  feasible  using  lead  plates.  This  allows  tha  conaidaratlon 
of  x-ray  sources  as  processing  tools  to  be  iwplaaantad  Into 
eiisting  food  packaging  lines  thereby  eliainating  tha  naad  for  a 
central   processing   facility. 

Controls   -   Radionuclide  Facility 

The  intensity  of  a  radionuclide  source  depends  upon  the 
nuBber  of  Megacuries  and  type  of  source  nuclide  present.  Food 
packages  brought  near  the  source  will  experience  a  higher  dosa 
rate  but  also  a  higher  Max/ain  dose  ratio  coaparad  to  packages 
processed  at  a  further  distance  fron  the  source.  The  ase 
efficiency  of  the  radiation  declines  as  distance  fro*  the  aourcc 
incraaaea  because  a  snaller  fraction  of  the  radiation  Is 
Intercepted  by  the  processed  package.  It  is  possible  to  iNprovs 
the  aax/Bin  dose  ratios  at  the  higher  dose  rates  close  to  the 
source  by  rotating  the  package  one  half  turn  and  carrying  it  past 
the  source    for   a   second   exposure. 

Ilie  total  dose  applied  to  a  given  package  partially  dapands 
both  upon  its  distance  frcn  the  source  and  tha  amount  of  tlNS  It 
is    processed.       The    MSX/nin   dose    ratio   partially   depends    upon    the 
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distance    f ram ' the    i 


the  electric  power  delivered  to  the  accelerator.  The  geometry  of 
the  radiation  field  i^an  he  adjusted  with  electric  sweeplnq  magnets 
BO  that  most  of  the  produced  radiation  is  incident  upon  the 
package  to  be  processed.  Both  of  these  adjustments  have  little 
ef t«ct  apon  the  nax/nln  dose  ratio  while  preserving  a  high  us^ 
efficiency.  The  loax/nln  dose  ratio  can  be  enhanced  if  requited  by 
hardening   the   radiation  at    a   penalty  of   reduced   use   efficiency. 

Since  the  irradiation  source  characteristics  can  be  modified 
to  acconrnodate  specific  dose,  dose  rate,  and  max/min  ratio,  the 
conveyor  system  used  with  x-ray  processing  sources  can  be  of  a 
simpler  design  than  conveyors  used  with  radionuclide  sources.  The 
Simple  track  path  configuration  using  a  one  pass,  straight  through 
exposure  shown  in  Figure  2  is  sufficient  for  a  gceat  variety  of 
processing    protocols    because    of    the    flexibility    inherent    to    the 
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ttodiatlon  Fl«ld  Wpping 

It  will  b«  necessary  to  periodically  aap  the  gco««trr  aad 
intensity  of  the  radiation  field  by  exposing  radiation  tetsotors 
placed  at  different  locations  within  the  source  rocB.  Vhls  MSt 
be  done  each  tine  a  radionuclide  source  is  replenisbsd  bvcnus*  the 
^eld  geoaietry  and    intensity  are  changed, 

the  radiation  intensity  and  field  geometry  of  an  s-ray  ■otire* 
are  known  functions  of  the  electron  voltage  and  currant  danslty. 
niese  paraaeters  are  aonitored  and  controlled  by  tba  accalecator 
(H>eratoc  or  by  coaputer  therefore  field  aapplng  will  ba  raquirsd 
on  a  less  frequent  basis  if  electric  source*  arc  used.  Mbm 
Mapping  Is  required  the  saaller  voluae  of  the  radiation  aonc  will 
siaplify  the  task. 

Ventilation 

Osone  gas  is  produced  trtien  lonidng  radiation  passes  throogb 
oxygen  in  the  ataosphere  or  in  water.  necafoca  It  will  bi 
necessary  to  ventilate  the  source  roo*  regardless  of  tha  typa  of 
radiation  used. 
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It  is  possible  that  specific;  protocols  may  reguj 
irradiation  processing  in  oxygen  Ctee  or  inert  atmospheres 
prevent  the  occurrence  of  undesirable  tadiochenical  reactio 
This  procedure  is  easier  to  implement,  as  is  oione  ventilati 
Nhen  a   snail   volune   radiation   zone   is   used. 


The  operating  expenses  for  a  food  processing  facility  were 
approximated  by  considering  a  central  facility  separately  fro*  the 
radiation  source.  These  facility  costs  without  the  source  are 
listed  in  Table  «.  *  source  is  then  chosen  to  be  fitted  into  the 
facility,  and  the  source  and  facility  costs  aie  added  to  obtain 
the  total  operating  costs.  These  costs  ace  listed  in  Tables  7-10, 
one   table   for   each   of   the   four   possible   radiation   sources   chosen. 

Bad  Ton  of  food  processed.  This  figure  is  not  entirely 
satisfactory  howewetr,  because  it  fails  to  take  into  account  the 
variation  in  source  characteristics  and  operating  flexibilities 
discussed  throughout  this  paper.  Furthcraore,  the  assuaptlon  that 
the    source    and    facility    costs    can    be    calculated    separately    and 
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then  add*d  is  accurate  to  a  rough  approKlaation  only  and  nsglacta 
the  ability  to  optiniie  th«  facility  design  to  a  specific  aoure*. 
Neveethalssa,  this  analysis  Method  does  provide  insight  into  the 
relative  costs  and  liai  tat  ions  faced  by  the  dssignec  of  an 
irradiation   food   processing    facility. 

A  separate  cost  analysts  ms  Kad«  for  the  portable  facility 
illustrated  in  Figures  3  and  4.  These  costs  are  listed  in  Tables 
11    and    12. 

Central  Facility  Costs  Without  Source 

The  central  facility  is  assiMed  to  be  siailar  to  the  facility 
described  in  Part  II  of  this  paper.  It  consists  of  a  shielded  and 
ventilated  source  rooa  with  a  conveyor  which  carries  food  past  the 
source  at  rates  of  several  hundred  tons  per  hour.  n«  food  is 
placed  onto  the  conveyor  at  the  receiving  dock  and  reaoved  at  the 
loading  dock  lAere  the  conveyor  terainstes. 

A  radionuclide  source  nust  be  subnerged  under  approxiaately 
IS'  of  water  when  personnel  enter  the  source  rooa,  A  source  pool 
designed  to  cover  the  source  rack  to  a  BiniauB  depth  of  15'  would 
be  about  20'  deep,  12'  long  and  E'  wide.  The  pooli  together  with 
a  lift  Btechanlsm  to  raise  and  lower  the  source  rack,  would  be  an 
integral    part    of    the    source    roon.       A    water    circulation    puap    and 
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chiller    to    rMiov«    enecgy   deposited    in    the    water    is    also    n 
equipnent. 

If  an  electric  source  is  used,  then  the  source  roo*  > 
significantly  saaller  and  no  pool  is  required.  insteAd,  a 
machine   shop   and    parts    storage    area    Is    placed    adjacent  I 

source  rooa   to  facilitate  routine  accelerator  maintenance. 

TTie  facility  also  Includes  a  control  rooB  and  dosiaeter 
laboratory  adjacent  to  the  source  rooM.  nte  source  operator  has 
control  over  all  aspects  of  the  facility  froai  within  the  control 
rooa.  n>is  includes  source  and  conveyor  operation  and  safety 
interlock  reset  capability. 

Tht   dosimeter    laboratory    includes   radiation   aonttoring    i 
detection    equipment     required    to    map    the     field, 
detectors,    determine  max/min   ratios,   etc. 

The   Initial    capital   cost   • 
is    estimated    to   be    $I.S   million  i 

This   assumption   is   clearly  an  approximation  lAlch   Is   uS'      only  ' 
provide  a   basis   for  a   comparative  economic  analysis   of   the   source 

He  asEjme  that  the  facility  will  be  operated  with  an  average 
annual  uptime  of  801  by  a  staff  of  five  personnel.  These  include 
the   two    f ul 1    time   positions   of   Supervisor   and    Radiation   Engineer 
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with  annual  Balaries  of  $60,000  and  $50,000  respcctlvaly.  1hr*« 
hourly  enployees  operate  the  radiation  source  and  load  food,  flie 
accelerator  operator  is  paid  at  the  rate  of  $30/hr  and  the  two 
tech-labor«rB  are  each  paid  515/hr.  An  annual  facility 
■aintenance  factor  of  $100,000  exclusive  of  the  source  imc  also 
allowed. 

This  analysis  gives  rise  to  an  annual  facility  operating  cost 
of  $560,000  axclusivc  of  the  radiation  source.  The  Initial 
capital  expenditure  and  annual  operating  costs  for  the  facility 
without   the   radiation  source   are   listed   in  Table  6. 

Radionuclide  Source  Costs 

The  initial  capital  costs  for  a  cesiua  or  cobalt  radionuclide 
source  to  process  food  at  the  rate  of  lOO  H  Rad  Tons/day  within 
the  central  facility  described  above  are  listed  in  Tables  7  and  S. 
These  coats  consist  of  the  source  itself  (see  Tables  1  and  3) , 
source  delivery  and  setup  within  the  facility,  a  source  radiation 
shield,  and  the  initial  capital  costs  for  the  facility  listed  in 
Table  6. 

Source  delivery  to  the  facility  for  initial  lnstall*ent  and 
for  source  replenishment  must  be  made  in  separate  shipatents  of  0.2 
NCi    each.       mis    linitation     is    due    to    the    size    and    weight    of 
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availabl*   shielded    radionuclide   shipping 
regulatioriG  iMpoBed  by  the  NRC  and  i>OT. 

A  container  cental  charge  of  S1000  and  a  shipping  charge  of 
$3000  is  typical  within  the  industry  for  a  D.2  HCi  delivery. 
These  charges  are  listed  in  Tables  7  anil  B  as  a  source  delivery 
charge  of  520,000  per  NCi >  but  auat  be  received  in  separate  0.2 
MCi    shipnents. 

The  initial  source  Bet  up  charge  of  SI 00, 000  and  radiation 
shield  cost  of  $500,000  are  estiaated  for  a  2.6  HCi  cobalt-60 
source.  TTie  saae  charges  were  also  asBuned  for  the  17,4  HCI 
cesium-137   source   estlnated   in  Table  7.      The  absence   of   coaiMercial 

cesium    processing     facilities    makes    a    more    accurate    estimate    for 
cesium  set    jp   and   shield   costs   difficult   to  obtain. 

The  annual  operating  costs  for  the  radionuclide  source  result 
from  the  decay  of  the  source  and  its  replenishment.  This  includes 
the  purchase  and  delivery  of  fresh  radionuclide  at  a  delivery 
charge  of   SIOOO  per  0.2   HCi   or   fraction   thereof   required. 

A  source  replenishnent  charge  of  530,000  is  included  to  cover 
labor  and  expenses  for  installing  source  Material  Into  the  source 
racks.  This  must  be  done  annually  with  a  cobalt  source  due  to  ItS' 
fast  decay  rate.  A  cesium  source  can  be  replenished  on  a  biannual 
schedule    however,    with    less    than    a    SI    loss    in    throughput.       The 
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ccsiuM    operating    expense    in   Table    T    assunea    source    repl ■nlsluicnt 
once   every   tm   years   however   the  annual    average    costs  are   listed. 

The  reaaindei:  of  the  opera t  ing  costs  consist  of  th«  non 
source  related  expenses  oC  $560,000  to  operate  and  a^intaln  tha 
facility  listed  in  Table  6  and  the  payback  of  the  initial  capital 
investnent  t^ich  is  assuned  to  be  anoctiied  at  tSI  annually  over  « 
10  year  period. 

X-Ray  htid  Electron   Bean  Source  Costs 

The  initial  costs  specific  to  an  electric  central  processing 
facility  consist  of  the  accelerator  installation,  spare  parta 
inventory,  and  related  equipaent  purchases  together  with  the 
installation  of  the  required  electric  utility  capacity  within  tha 
facility.  The  annual  operating  costs  for  x-ray  processing  are 
dominated  by  electric  power  charges.  Both  electron  bea»  and  s-ray 
processing  require  a  lot  allowance  for  accelerator  aalntanance. 
The  annual  operating  expense  for  both  an  x-ray  and  alectron  baaa 
central   processing   facility  are  listed   In  Tables  9  and   10. 

The  x-ray  facility  Is  assmed  to  require  twin  5  MeV  electron 
accelerators  capable  of  an  average  electron  beam  power  totaling  1 
NK.  This  power,  when  converted  to  x-rays,  will  process  food  at  a 
rate   of    346   N    Rad    Tons/day.      These    twin    accelerators    will    cost 
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$900,000  SB  detailed  in  Table  5,  and  will  require  an  input  power 
of  2  KW.  The  facility  will  require  s  utility  installation  of  2.5 
HM  i*\ich  requires  an  initial  expense  of  SUO,000  for  a  13.8  kv 
substation,   a   2S0O  kVA  tcansformer   and   a   3   kA  distribution   panel. 

An  electron  bean  facility  will  require  a  10  HeV  electron 
accelerator  which  will  produce  a  0.1  MW  electron  beam .  Th  is 
accelerator  is  produced  from  the  same  components  as  the  twin  3  MeV 
accelerators  listed  In  Table  S,  with  the  exception  of  the  power 
supply  tAiich  is  only  0.1  HH.  The  lower  power  10  HeV  accelerator 
Is  assuned  to  cost  the  same  as  Che  twin  S  HeV  accelerators  since 
the  number  of  required  coaponents  is  practically  the  same  for 
bothl  Tti*  0.1  KW,  ID  NeV  accelerator  will  require  an  input  power 
of  0.2  HW  and  will  process  with  electrons  at  a  throughput  of  519  n 
Rad  Tons/day.  He  assume  an  0.5  MW  utility  installation  witnin  the 
facility   for  an   initial   cost  of  S^S.OOO. 

Scanning  Magnets  are  used  Co  shape  the  geometry  of  the  x-ray 
and  electron  beam  processing  fields  in  order  to  maximize  the  use 
efficiency    of    both     types    of    radiation.        They    serve     Co    scan 

of  the  radiation  upon  the  package  regardless  of  package  shape. 
Two  aaqnetic  scanners  ore  required  with  the  twin  accelerators  toe 
x-ray  processing.  Only  one  magnetic  scanner  is  needed  with  the 
electron   processor. 
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The  alcctric  power  charge.  Including  fuel  ad ju»tB«nt  and 
denand  charges,  arc  based  upon  the  assuaed  80%  uptime  for  the 
facility  averaged  annually. 

The  x-ray  processor  requires  cooling  water  to  r««ov«  heat 
fron  the  converter  plates.  If  the  input  temperature  of  the  water 
is  60°F  and  the  enit  temperature  is  160°F  then  4.3  liters  per 
second  will  be  required  while  the  twin  accelerators  are  operating. 
This  water  has  been  cost  factored  at  $1.50  per  1000  gallona.  Ae 
water  can  be  used  for  non  processing  purposes  after  it  exits  the 
converter  plates  if  desired,  tf  »  cooling  tower  Is  utillied,  then 
the   water   could    be   recirculated.      The    10  NeV  accelerator  does   not 

Central   Facility  Sunmary 

The  lowest  processing  cost  per  H  Rad  Ton  was  achieved  with 
the  electron  bean  facility  due  to  Its  high  use  efficiency  and  low 
povei  requirements.     This  cost  was  $9.17  as  shown  in  Table  10, 

The  5  MeV  x-ray  facility  processed  food  at  a  cost  of  $]}.42 
per  H  Rad  Ton  as  listed  in  Table  9.  This  is  equal  to  less  than 
two  tenths  of  a  cent  per  pound  processed  to  the  100  kRad  lialt 
proposed  by  the  FDA.  The  x-ray  facility  is  capable  of 
significantly     lower    processing    coats    than    either    of    the 
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rsdionuclide  facilities  (se*  Tables  7  and  6),  priaarlly  because  . 
recent   advances   in  accelerator   technology. 

Portable   5   MeV  X-Hay  Facility 

the  operating  costs  for  the.  portable  S  HeV  array  source  and 
processing  location  shown  in  Figures  3  and  4  have  been  estimated 
and  listed  in  Tables  1 1  and  12.  It  is  assuited  that  an  existing 
food  packing  facility  can  be  retrofitted  to  acconaodate  the 
portable   accelerators   in  the  nanner   illustrated   in  the   figures. 

The  portable  twin  S  MeV  accelerators  will  have  a  total  length 
of  approxinately  35',  including. a  two  foot  vide  radiation  tone  for 
processing  pallet  aiied  containers.  Bach  accelerator  has  a  power  ' 
output  of  0.25  MW  to  produce  a  total  electron  bean  power  at  0.5 
MH.  This  power  is  converted  to  5  HeV  x-rays  to  procesB  at  a 
throughput  of  173  H  Rad  Tons/day.  The  only  difference  between 
these  accelerators  and  the  ones  described  earlier  is  the  aaaller 
power  supply  of  0.5  HW  required  for  the  portable  source.  This 
difference  will  produce  only  minor  price  variations  and  the  total 
cost   of   5900,000  listed   in  Table   5   is   used    for   this   estixiate. 

Two  scanning  magnets,  of  the  same  type  as  described  for  the 
central     facility,    would     increase    the    use    efficiency    of    the 
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radiation    as    well    as    contribute    to    the    flexibility    OC    tb* 

The  input  power  requirea  to  run  the  twin  accelerator  source 
is  1  HW  which  is  provided  by  a  van  Mounted,  I  NH  di«>el  qviMratoc 
not  shown  in  the  illustrations.  Under  full  load,  the  genccator 
will  burn  fuel  at  a  rate  of  74  gallons  per  hour.  Generators  of 
this  type  are  readily  available  and  cost   approxiaately  SI  60.000. 

The  processing  location  requires  construction  to  provide 
earth  radiation  shielding  for  the  trailer  Bounted  source  and  to 
provide  conveyors  for  transporting  food  packages.  It  Is  estiaiated 
that  3200  cubic  yards  of  earth  oust  be  excavated  to  provide  the 
processing  location  and  entrance  and  exit  reaps  for  the  trailer. 
This  require«ent  could  be  reduced  provided  the  truck  could  be 
backed   into  place. 

A  5'  thick  concrete  radiation  barrier  requiring  300  cubic 
yards  is  poured  between  the  radiation  source  and  the  ground 
surface.  If  earth  is  used  instead  of  concrete,  then  10'  would  be 
needed  thereby  requiring  a  deeper  excavation.  The  cut  and  cover 
operation  is   estimated  to  cost  $100,000. 

At  least  10'  of  earth  is  required  to  protect  personnel 
loading  food  onto  conveyors.  It  is  assuned  that  aj^pibxlBately  SD' 
of   conveyor   will   transport    food   as   shown   in   Figure   4.      Ventilation 
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will  b«  required  within  the  excavated  volume  to  remove  oEone  frcoi 
the  area.  This  can  be  ventilated  to  th«  surface  where  the  atone 
disintegrates. 

During  full  power  opeiat  ion,  it  is  necessary  to  provide 
cooling  water  to  the  x-ray  converter  plates  at  a  rate  at 
approxiaately  0.6  gallons  per  second.  The  water  will  be  increased 
in    toiperature    by    100°F    and    can    be    used    afterwards     for    other 

He  assuBC  that  the  additional  construction  and  retrofitting 
can  be  accoMplished  for  $250,000,  This  cost  is  added  to  the  cut 
and  cover  operation  to  produce  a  total  estlaated  cost  for  the 
processing   location  of   S3SO>000. 

The  total  initial  capital  investment  for  both  the  portable 
s-rsy  source  and  the  retrofit  construction  is  just  under  $2 
■illion,      Thes.e   initial    costs   are   sumnarized    in   Table   11. 

n*  operating  expenses  for  Che  portable  facll  Ity  are  listed 
in  Table  12.  It  is  assumed  that  the  facility  processes  at  a  rate 
of  173  M  Rad  Tons/day  with  aa  average  annii*l  aptim*  of  SOt.  n>« 
net  operating  cost  is  $32.49  per  M  Rad  Ton  irtiich  Is  slightly 
higher  than  the  operational  cost  of  the  central  x-ray  facility 
listed   in  Table  9.     This  difference  is  not  significant. 
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Ute  fclnclpal  cfwcitlng  expenae  Cor  the  poitjblc  facility  la 
Uw  oDCt  «f  the  dlewl  fuel,      tmmminj  $  1.45  pel  9Bllan,  the 
mukl  eipcnae  la  S  TS2,tM. 

Vucc  laracmel  ire  neoeasary  to  operate  the  facility,      Ihcy 
Include  ton  tad>  laborers,  aach  at  $  15/hi  mi  m  acceleiatai 
«|wratar  «*»  is  paid  $  JBfla .      Aeae  coata  are  Included  in  bble  12. 

k  total  Mlntcnnc*  alloMnce  Bor  the  tw>  accelerators  and  tlie 
dlaael  gMeratoc  of  I  U6,fH  la  catlaated  In  tkble  12.       Dm 
p^back  of  the  Initial  o^tal  Invwtacnt  at  151  MDrtliad  over  a 
II  year  period  is  aasiaed  In  oidei  bo  be  oonalabent  with  M1tM1i« 

t   this  plfSI. 


Ce^arative  Cost  tot  ^st  Control 

A  critical  factor  for  It^leBantlng  radiation  (coceaslng  OC  Coed  Cor 
a  certain  Intended  effect,  la  the  odwative  cart  wlOi  Other  Hands. 
Ihla  la  at  beat  a  difficult  task  because  OC  the  different  r*quir«nts  ■ 
cost  factoie,  tosed  ifwn  costs  for  several  sethods  of  pest  control  foe 
raisins^^^  the  different  radiation  processing  alternatives  ace  cost 
Ihe  radiation  processing  at  IM  krad  level  ■aiiia  a-  throu^fut  of  IMf 
ton/dv  *t>en  using  radionuclide  sources)  3461  tan/Oay  (cntral  tacili^l 
OTd  lT3t  ten/day  [portable  facility)  «hen  5  MeV  e-rqr  souros*  are  used, 
nils  is  ooifiBred  with  BH  ton  loade  per  facili^  In  non-radtatlon 
requiring  aeveral  daye.      ihls  oosfwison  is  given  in  Ikble  13. 
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TABLE    1 
PROPERTIES  Of  CESim-n? 

Gamma   Photon  Output  0.66  H*V 

Output  Powec  3.32  kW  /  MCI 

^°^*-  SIOO.OOO  /  MCi 

Decay   Rate  2.28%  pe^  y,„ 

Nax/Hln  Ratio   (see  tent)  27  to   1 

Appcoximate  Use  Efficiency  20t 

world  Supply  90  HCi  of  eeaim  chloride 

100   H   Rad   Ton/day   Requirement  17.4  HCi 


TABLE    2 
PROPERTIES   OP    COBALT-eO 


-Gamma   Photon  Output 

1.17  and    1.33  MeV 

Output   Po-et 

14.84  kW  /  MCi 

Cost 

;i   Million  /  MCi 

Decay   Rate 

12.391  pec  year 

Hax/Nin   Ratio    Isee   text) 

16  to   1 

Approximate  Use    Efficiency 

30% 

Hocld  Supply 

BO  MCi 

100  H   Rad   Ton/day   Requiremi 

■nt 

2.6  MCi 
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TABLE    3 
PSOPBRTIES  OP   5  NttV  X-RA!  ^OOKCE 


X-Ray  Photon  Output 

Output   Potwc 

Cost 

Nax/Nin  Ratio   (see  text) 

Approsinata  Us«  Efficiency 

too  H   Rad   Ton/day  Requlreaent 


Broad   apectcuM  to   5  HeV 

Bt  pover  conversion 

Depends   upon  accelerator 

5.9  to  I   or  better 

S0% 

0.29  NHf   5  MeV  accelerator 


TABLE    4 
PROPERTIES   OF    10    HeV    ELECTRON    BEAM 


Electron  Output 

Output   Power 

Cost 

Hax/Hin   Ratio    (see  ^e>t ) 

Approximate  Use  Efficiency 

100  H    Rad   Ton/day   Reguirenen 


10  NeV 

Depends  upon  accelerator 
Depends  upon  accelerator 
Thin  samples  only 

eot 

0.0193  MH  electron  bean 
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INDUCTION    LINAC   DESIGN 

1    HH  Power  Supply  S    70  ntouBsnd 

Resonant  Charging  Netvoch  100 

Switch  Chassis  (4  requited)  200 

Magnetic  Switch  12  required)  200 

0.5  MeV  Accelerating  Modules 

120   required)  200 

Magnet   Power   Supply   (2   required}  20 

vacuum  SysteM  40 

Controls  TO 

TOTAL  S900  Thousand 
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TABLE   6 
COST  OF   CENTRAL    IRRAOIATIOH  PACILlTt  WITHOUT   SOURCE 

INITIAL   CAPITAL   COST 

Receiving   and   Loading  Docks 
Doeeneter   Laboratory 
Conveyor   Systen 


ANNUAL   OPERATING   EXPENSE 

Supervisor  6  hr/day  $        60,000 

Radiation  Engineer  SQiOOO 

Source  Operator      S2a/hr      80%   up  tiae  140,000 

T«ch  Laborer              i5/hc  105,000 

Tech   Laborer               1 5/hr  105,000 

Building   Maintenance  100,000 


TOTAL  $      560,000 


,y  Google 


OPERATING    EXPENSES    FOR   CESIUH-137   POOD   PROCESSIMG    PACIUTT 

100   M    RAD  TONS/DAY    THROOGHPOT 

eO(   ANNUAL   UPTIME 


INITIAL   CAPITAL    IMVESTHENT 

17.4   HCl   Source  $1,740,000 

Delivery  t   $20,000   per   HCi  340,000 

initial   Source   Setup  100,000 

Source  Radiation  Shield  500,000 

Central    Facility  -   Table  6  I. 500,000 


ANNUAL   OPERATING   EXPENSE 

Cesiun  Decay   (2.281)  $        39,700 


e,ooo 


.ing  Expense  -  Table  6  560,000 

il    Investaent    Payback  835,000 


TOTAL  $1,457,700 

ANNUAL   THROUGHPUT  29,200   H    Rad    Tons 

OPERATING   COSTS  $49.92  /   H    Rad    Ton 


,y  Google 


801 


INITIAL   CAPITU.    INVESTMENT 
2.6  NCi   Soucce 
Delivery  «  *20,0'00  per  MCI 
Initial   Source   Setup 
Source   Radiation  Shield 
Central   PaciUty  -  Table  6 

TOTAL 


52,fi00,000 

52,000 

100,000 

500,000 

t,  500. 000 

5«, 752, 000 


ANNUAL   OPERATIMS   EXPENSE 
Cobalt  Decay   {12.39%) 
Beplenishaent   Delivery 
Replenish   Labor  and   Expense 
Operating  Expense  -  Table  6 


TOTAL  $1,866,800 

ANNUAL  THROUGHPUT  29,300  M    Rod    Tons 

OPERATING   COSTS  S63.93   /   M   Rad    Ton 
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OPERATING    EXPENSES    POR   5  NaV   X-RAY   FOOD  PROCESSING  fACILin 

346  N   RAD  TONS/DAY    THROUGHPUT 

80%   ANNUAL    UPTIME 


INITIAL   CAPITAL    INVESTHENT 

Two  5  HeV,  0.5  MH  accelerators  S     900,000 

Spare  Parts  180,000 

Two   Scanning   Magnets  250,000 

2.5  HN  Utility   Installation  130,000 

Central    Facility  -   Table  6  1,500,000 

TOTAL  52,960,000 

ANNUAL   OPERATING    EXPENSE 

Accelerator   Maintenance   101  S        90,000 

Electricity  »   $0.13S/kwh  1,890,000 

Mater   9   $1.50  /   1000  gallons  43,000 

Operating   Expense  -  Table  6  560,000 
S90.000 

TOTAL  $3,173,000 
ANNUAL   THROUGHPUT              101,000   N    Rad    Tons 
OPERATING    COSTS                   S11.42   /  M    R«d    Ton 
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'ERATIHG   EXPENSES    POR    10  MeV    ELBCTRON    PROCESSING    PdCILlTY 

519   M    RAD  TONS/DAY  THROOGHPUT 

B0(   ANNUAL    UPTIME 


INITIAL   CAPITAL    INVESTMENT 

One   10  MeV,   O.i   MW  accelcrnor  $     900,000 

Spare   Parts  160,000 

Scanning   Magnet  t2S,000 

O.S  HH  Utility   Installation  75,000 

Central   Facility  -  Table  6  1,500,000 

TOTAL  $2,780,000 


ANNUAL   OPERATING   EXPENSE 

Acceleratoc  Maintenance  10» 
Electricity  t   S0.135/kiih 
Operating   Expense   -  Table  6 


ANNUAL   THROUGHPUT  152,000   M    Rad    TQns 

OPERATING   COSTS  $9. IT   /  H   Rad    Ton 


S        90, 

,000 

190,000 

560, 

,000 

554, 

,000 
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INITIAL   CAPITAL    INVESTHENT   FOR    5   MeV   X-RAY 

PORTABLE    PROCESSIMG   FACILITY 
173   n    RAD   TONS/DAY   THROUGHPUT 


Portable^  Source 

Twin    %   HeV,    0.2S  HH  accelerators  S      900.000 

Spare   Parts  180,000 

Two   Scanning   MagneCs  250(000 

4B'    Tractor   and   Trailer  130,000 

Diesel  Generator  -    1   MW 

in   separate  48'    trailer  160,000 

Radiation    Monitoring    Equipment  15.000 


$      100,000 


Construct i 
Conveyors 
Ventilatti 


250,000 

'recessing   Location   Subtotal  "%      350,000 

INITIAL   CAPITAL    INVESTMENT         SI, 97; 
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OPERATING   EXPENSES    POR   5   HeV   X-RAY- 'PORTABLE    FACILITY 

173    M    RAD   TONS/DAY   THROUGHPUT 

60%   ANNUAL   UPTIME 


Accelerator   and  Generator   Haintenani 
Diesel   Puel;   74  gal/hr  9  $^  .AS/gal 
Hater   9   SI .50/1000  gal 
Two   Tech-Laborecs   e   S1 S/hr 
Accelerator  Operator   9   S20/hr 


ANNUAL    THROUGHPUT 
OPERATING   COSTS 


50,516  H   Rad   Tons 
S32.49    /    H    Rad    Ton 


58-005  O  -  86  - 
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ocMmmnvE  hocbssihg  ass  pcb  vest  consoL  di  bmsdb 

ORRfHI  nCCESS  OOGT  KB  NEQUC  1C 

Het^l  BrcMld*  S    a.  37 

SfMfhim  $  11.75 

M  H3  hMt  recovery  $  U.63 

(bl   sai  heat  recovery  $    9.77 

(c)   Ml  heat  recovery  $    9.6S 
llltro9en  Ataoapheie 

(a)  Uquld  nitrogen  trucked  In  S  17.63 

<b)  Liquid  nitrogen  on-ftite  production  $  16.39 

mDuncH  Bociss 

Ca-137  PacUity  9    4.99 

Co-U  racing  $    6.39 

S-Mev  X  Rv  Facility 

(«)  central  eacility  $    3.14 

{b)  Fortable  Eacility  $    3.25 


oy  Google 


9S» 

eiemSErrahliiiig  Radioi 


Electtta  been. 
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FIGURE     4 

Close  up  vlcH  ol  ■  portable  two-ilded  elc< 

Irradiating  food.     Facility  uae*  •oil  ■■!■] 

ahieldlng. 
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POCO  MO  MXiauTJRE  (KMnuTICM  Qt  WE  WTItD  wmOMS 

anfaaiTtOK.  akwc  txsct  Mxxrt 
iwrawTiaw.  SBiKsr*  «  recE  dowdiaticn  hccessdc 

"at**  4-8.   198S,  Nishlngtai  D.C. ,  U» 

K»  n  iuuF<ne  roao  ncnos  u  k  fimcticm  cr  iwDunai  sooci 
.  uoMu-eotAR,  cms  f.  cmmop,  umcm  j.  hmiius,  siEm»  h 

'"''  •''"*WIS  B-  SLWDTTOl   ("1,  CTOckei  Hicleu  Ubotataty, 


«*  ^plication  of  loniilng  islUtlon  in  the  procsaliq  of  food  depends 
l«9ely  on  •cokmIc  factots,   >s  -ell  w  technical  ocnsidetatlora   (1).  The 
jbUlty  to  pcoceu  iM^e  food  ocnUInera  with  dose  r.tloe  u  In.  la  poulble 
-i!?^'"'  *"  "*'  *°  "^leve  Sid  predict  iixifotm  cesponaes.  n»iy  food 
lodtcts  react  waaHwlu  tn  fr».._J^f. i._-  .  —rTTi-  ^___  ,'     r^.. 


proActs  react  negatively  to  treaOwits  exceeding  a  certain  dose  lewl    (31 
n™  It  la  necsGury  to  ptocesa  these  foods  within  speclEted  doee  levela  to 
achieve  the  desired  tedmlcal  effect  t*ille  at  the  a»e  tlae  caaWtta  iilth  tl» 
-ndatod  regulatory  .peclflcationa.  Becauae  of  economic  reattaii^,  it  la  highly 
*.  table  that  thla  can  be  .xoipllBhed  .*dle  treati;^  large  food  p.au.j,,;'^*^ 
Wllet-Blie  ccntalners  wary  in  owrall  dlaenslcra  but  rs^e  fton  6»-  to  »~cb 

,  ^  '^'  '^  *™ltle«  vary  ticm  •.!  to  t.9  g/o,,!.  If  aliiple  calculatlono 
of  the  p*ioton  flin  at  Km  dlatanoe  May  few  the  radiation  aoucce  are  carried 
out  hy  using  the  fanlUar  Lirtierfa  lat.  of  Btponentlal  att*nuatlor  (I-  I  e""") 
thm  leeults  mich  are  9merBlly  lo.  arc  obtained  with  owtestlMted  aaxLu/  ' 
■Inwa.  dose  ratloe.  Ihia  Is  due  to  the  neglect  of  the  coitrlbutlon  of  aecondacv 
^J^^T^.r.  "*™'^*^  tadUtia.  consiata  of  aostly  of  Cnipton-Bcatteted 
pnlaia  with  less  energy  than  the  irlBMy  radiation,  and  to  a  leaser  eitjmt  by 

'T,   "^'^'■"J  ^"^  (*»tDelectrlc  interactions  follo-ed  by  Auger  electrons; 
annihUaUon  radtatim  frc*  the  pair -production  ptooeEs:  and  bcfmBtrahluno  titn 
the  Honing  dowi  of  energetic  electrons  within  the  absorbei.  Because  the  net 
jr*^*^'  ""i!  ?!™"''  ^  "  inctMSa  In  Ok  total   radiation  energy  deposited 
throughout  the  at»(ber,   this  Increase  u  called  "dose  buildup-,  ,ni  dSrSs  on 
I*otor  tnergy;  [tiysical  characteristics  of  the  abeorbet  i  and  the  geCBEtry  ol 
radiatlon-Bource  and  food  pacVa^e  (abeotber) .  Thia  buildup  effect  has  already 
teai  auggested  as  m  i^ortant  factor  in  aUowlng  the  use  of  Co-6e  aa  a  source 
or  radiation  In  the  processing  of  Fallet-else  eortalnera  vlth  accntable  dose 
M    "Jil^ifT"''  "  *■  "P"^**'  ""t  "tt«t  .achlne  sources  of  radiation 
U-e,   >  MIeV  X  ray  spectra  froa  electron  acoeJeratoral  will  provide  a  aore 
unlfota  dose  distributions  In  these  type  of  food  o 


i,?^  ifT  '«"1"  obtained  by  solving  a  Boltanan  transport  equati«,  for 
fV^  ^f""*^'  radiation  In  thick  food  pacKagea,  using  ar«i  sources  of 
CB-137,  Q>-6e,  s<d  X  and  electron  radiation  frta  several  different  enerov 
(2  to  ta  NeV)  accelerators,  will  be  glvm.  ihe  calculations  will  be  ocsparad 
to  aperiaentally  deterainad  dose  ratios  tot  Co-«e  and  2  HeV  X  radlatlwi  tx<m 
a  Z  H*V  electron  acnleiatca.  Bieae  rcaults  "-  "  ■ 
potantial  of  the  dlfletcnc  ittliatlon  source 
lBr9e-scale  radiation  prooesslrq  of  food, 

<•)  &n«ftri  by  oavaiBlty  ot  CallfdniU  MucImt  SbIwiom  FWri. 
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Mdlatlan  da«a  dUulbutiotia  In  i^Im-sIm  cemaIimc*  of  fond  tt 
calculaUd  with  tlw  SMDIL  Knt*  Carlo  lautliw  <n  ttw  CDC-T6M  aa«ut 
at  ttw  Uilvsialty  of  Calltotnla  LMnotca  Uv«>oc*  lUtlan*!  LifaMatac; 
bdi  calculation  caquliad  ^^oxlnataly  M  >inuta*  of  timmc  tlaa. 


tHO  typea  ot  tood  wbc*  aodalad.  Ihe  (liat  type  e<  food  (Pood  I)  Mia 
aaaUMd  bo  to  Ml  wtcc   (by  mi^t) ,  with  Um  tmlnlng  2n  aqually 
dlattltaitad  tetwean  llpldi,  carbdiydiitas,  <nd  pcotalna.    9ila  Qpa  ot 
'"'       ~      "        '  '0  be  tqicMentatim  ot  trsA  pcodUca,  mtS  haa  ai 


■laamtai  tmicai  cca^oaition  oquai  to  g,,  u  ...o  ,..  a  .  ,  ma  aaoena  zgpm 
of  food  (rood  It)  conaUtsJ  of  111  wtec,  with  %•  ivalnlng  wl^t  aqually 
diattlbutad  bstwecn  liptdi,  carbohydratH,  and  fcotalna.     Food  II  wa 
c(fKeaantaciv«  of  dri«d  foods,  «nd  has  ■  *la»ntal  dwlcal  coa^naitlon 
equal  to  C  ^^B  iqjO  22**  1.  ■  Although  only  tM  typ*a  Ot  food  wei*  Mdalad, 
the  food  denaity  uu  varied  between  fl.4-  and  1-  g/ca^ 


Pallet-alie  food  BwriUa  of  dlaenalona  4  i  4  x  I  ft.   Chick  mce  uaad  for 
theaa  calculationa.     Each  tood  aapple  calculated  was  sicloaad  on  all  aid—  by  a 
cardiOBid  layer  tiiiA  was  1.12^-111.   thick  n]  ■  dmsity  of  •.!»  3/0^.  Ihe 
radiation  mulce  uaed  for  the  calculation  wa  either  a  cadloruclide  aourc*  oc  a 
B-ray  aouice.      In  all  cases,   the  radiation  aouioe  conalatad  ot  two  flat  aquaca 
aource  pistes  which  weie  4-ft.  and  1-in.  on  aach  aide.     Ihe  CW  aourca  platfn 
■are  placed  parallel  to  each  other  and  aeparated  b/  a  distance  all^tly  graatac 
than  2  ft.  with  the  food  package  between  tha.     Bius,  the  2  ft.    thldi  food 
saafile  was  Irradiated  from  both  ildes.  Ibe  2  ft.  thick  dlaienaion  of  the  tood 
Bai{>le  was  nsthoatlcal  ly  sllcsd  InUi  twenty  equal  slices  or  cosfiartsentB,  oach 
pacallel  to  the  aource  plates  and  B.l  ft.  thick  ty  4  ft.  long.  Iherefora,  the 
reaulta  reported  in  each  dose  dlatritutlon  (dose  ratloa)  are  the  calculated 
average  (taae  rates  deposited  In  eadi  of  the  21  food  ciapartaents.     Bowevec, 
because  of  the  sysnetrlc  shape  and  for  alspllclty,  the  figuraa  oily  show  cne~ 
half  of  Che  depth  doae.  Figure  1  shews  this  food/aouice  gecaetxy  BOdel. 

wuiiKricN  axincGS 

Mwn  an  x-roy  source  was  used  tor  dose  distribution  calculation*,  aadi 
plate  was  asauned  to  be  a  l-mi  thick  Pb  K-ray  converter  plate.     IWo  hl^ 
intensity  electron  accet-cstors  supply  electrons  to  the  outside  sutfacea  of 
the  Pb  converter  plate;  one  accelerator  for  each  plate.     Ihe  electrons  wala 
asBJBed  to  lifisct  the  two  plates  at  a  right  angle  to  the  plate  surfaca  and  Om 
electron  beaai  Intensity  over  the  outside  surface  of  eadi  plat*  was  aa«i»W>r1  to 
to  uilfom.     nie  electron  boabaidnait  on  the  outer  plate  aurface  cauaad 
arrays  to  to  oiitted  fron  the  Inner  plate  suttace  into  the  food.   In  eirery  doae 
distrltutlon  calculation,   tto  total  power  of  the  tuo  electron  accsleratota  «■■ 
assiaed  to  t*  1  W,  that  la  e.5  H4  ai  each  plate.    Itie  energy  ot  the  electron 
b^  was  varied  between  I  HeV  and  10  HeV,  Oiile  keeping  constant  the  election 
toan  power.  As  expected,  higher  doae  rate  and  a  lore  ixilfoia  cbse  distribution 
■ere  obtained  with  the  higher  energy  electron  beams. 
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IfM-SM-I71/B3p 

Wm  •  ladlonuellde  aouice  wai  uaed.  «Bcft  •ouic«  plat«  xas  oasiaed 
to  to  •.S-MCl  par  plate.  Howsvei,  no  Belf-absocpCton  In  Uwse  Bouicea 
««•  consldwod.  ItwcsfBCe,   the  total  (adlonucllde  aoulcc  Intensity  fOI  aKh 
etlculatlon  ma  1  HCl.     Ml  radionuclide  mucea  onlC  theli  cadlatlon 
laotra|)ically  {In  oil  dlcectlona).     aowevei,  Km  ulculatlona  uare  parlocOBd 
«aBUilng  that  oacti  [«31o[nx:llde--eBltted  (tkitoci  mb  nBthowClCally  conatralnol 
to  Mdt  CCOB  the  source  plate  at  cl9nt  angles  to  the  sutfac«.     Ihe  leason  Coc 
partoiBliq  thaia  calculatloiu  was  to  9Bln  a  better  iiider standing  of  the  ettect 
of  fomaid  [tiotai  scattniing  on  done  rate  and  dose  dlstiltutlon.     X-cay  sources 
4*lt  partially  In  the  Corvard  direction  aiVJ  this  effect  Is  enhanced  at  high 
MWcgy.     Also  x-ray  sources  aoit  over  ■  btoad  apectriw  o!  photon  eneigles.     Cn 
Om  other  hand,  radionuclide  aouicea  nit  laotioplcally  and  at  cnly  one 
(CS-U7;  662  Ml)    ac  two    (CO-fifl;   1,117-  and  1.333-l.eW)   fftoton  enetgles. 


Several  layers  of  various  iwtacials  rapujamtlng  tadlation  flltar* 
and  the  necessary  nater  cooling  for  alactron  accslatatot  ■ourca*  uare  placed  In 
the  radiation  path  totueen  the  Murce  plat*  snd  the  outu  wrfac*  of  the  food. 
Itm  air  layer  between  the  source  platn  and  th*  food  Mas  also  consldarad  and 
included  in  the  calculations.  Ihe  Baterlal  out  of  Mildi  these  layacs  wra  aada 
depended  tfion  Outther  «i  electric  or  (adlonuclid*  miatct  ia»  used.     In  every 
calculation,  however,  the  distance  between  the  Inside  surface  of  the  tM>. 
parallel,  radiation  source  plates  was  exactly  6T.69  at  and  the  geoaatry  tas 
■yiBetrlc  and  parallel  with  the  ni4>i>ne  tatMscn  the  plates.  Ihe  folloHlng  la 

«  list  of  mater  ials  placed  botwe"  — "-  ~' -•---  —  -  —  - — ----  - 

the  food  tften  a  filtered  s-cay  • 

Mter  tor  cooling  (.Ul  a 

Al  electron  afaoorbat  1.251  a 

Pe  flltar  1.635  □ 

Mr  ,  1.W5  a 

of  density  1.19  g/o'  1.313  a 


Mioi  an  infiltered  >-cay  source  wss  used  the  Fa  filter  ms  taplaced  with 
sir.  Wter  cooling,  Fe  filter,  or  U  electron  tfieorbec  were  not  uMd  with  the 
radionuclide  sources  and  these  asterials  were  enlaced  with  air. 

DOSE  EWTE  CKLOJUO'ICMS 

Eadi  dose  rate  distribution  was  produced  with  21  data  pointsi  each  point 
representing  the  average  dose  rate  (kRad/s)  dtllveced  to  aacli  of  the  M  food 
ccBfartiiientB.    As  the  radiation  posses  throu^  the  food,  Cosfiton  scattering 
results  in  secondary  electrons  vid  photons  iihlch  deposit  their  dose  as  thay 
lose  energy  in  tronalt.     Some  radiation  scatters  out  through  the  aides  at  tha 
food  packages  jnd  is  loat.     The  confxitec  code  folliM*  the  [t»ton  and  electron 
trajectoclea  through  the  food  by  Monte  Carlo  techniques  keeping  track  of  atiere 
the  radiation  dose  ii  being  deposited.     Electrons  ore  followed  vntil  their 
energy  Is  reduced  to  200  k«V   (at  iiliich  point  their  range  in  wter  is  ~  I.BS  on) 
khile  (tntons  are  folliMed  until  their  awrgy  la  S  tMI  (range  In  later 
•  .82S  (S).      In  both  latter  cases,  we  ossuned  that  the  renining  eloctcon 
•nd  [tiatixi  aiecgy  la  deposited  within  that  cange. 
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nfala  1  wic1m«  tb*  cMutts  g(  Am*  ut*  nd  doM  diaulfaittkm  fK 

■  2-tt.  thick  pactiag*  filled  vlth  «.T5  «/«>  food      foe  flltai«d  ^ 

unf  Utaied  X  rndUtlon  poduoed  with  1-,  S-,   7-,  ard  l*-HaV  ■lacUon  b^^. 

Thaae  i*sulC6  ue  alao  Hrawi  In  flguie  I. 

Plguca  J  ihcMB  tha  affect  en  doM  IM*  and  [uttlculaily  In  dOM 
dlatilbutlon  Xmti  «l*e  of  the  elactcona  u*  all(M«d  to  «tu  tfa*  fnod.  It  la 
qulM  cl«u  that  clectton  fllteia  af«  i^efetauy  to  obtain  the  lOwMt 
pcaalbla  dose  lacloa,  «v«n  at  ttm  ^p«tM  ol  •Me  of  the  [tiototi  pMci. 
T<w»e  latter  baM*  ai*  Mwwi  In  tabla  1  •■  a  fwK:tlon  of  «lectian  tmm 

nbU  2  ai^iclM*  tto  tMVlt*  Of  dM*  [ate  and  doM  distiUuUcna 
lAen  radionuclide  aoureea  {Co-49  or  Ca-13T)  are  ijaad  to  Ircallata  food 
of  the  exact  conpoaltlon  end  qeOMtrv  aa  eiqiUlnad  above,   rloura  4  #Kiws 
the  coparUon  of  these  ceoults  for  C0-6B  and  Ce-137  aouice*. 

Table  3  ia  a  capailion  of  doae  catei  and  doae  diatcUutlona  fot  I.TS 
q/em^  food  .as  treated  with  the  dlteeient  radionuclide  and  accelsratar  ■mlTr^ 

Finally,   Figure  S  ahowi  the  Ideal  case  for  anisotropic  Co-tB  ad  C>-137 
atwrcaa.  In  coB^ilaon  to  previously  ahown  doce  ratios  for  theae  aoureea,  tha 
calculated  values  (CD-«f  1.19;  Cb-137  ).4S)    [evaala  the  Importance  arf  Um 
effect  of  fonvrd  (toton  acattarliq  In  do**  dlstrllutloni. 


DMa  ratas  and  doa*  dlstrllutlona  for  tso  typical  foods  nd  ovsi  a 
ranga  of  find  dmaltlsa  have  bMn  calculated  tor  1  Ml  S  rays  mtS  1  HO. 

radionuclide  sourcw.     Iheaa  calculatlona  rtMM  the  follnringi 

1)  electron  accelacatora  provide  [tntai  radiation  xitn  lower  mx./Miu 
dose  [BtlOE  than  aiChar  Co-€t  or  Ca-13T  sources       This  Is  du*~ 
primarily  to  the  fomrd  scatCeilng  nature  of  accelaratoc-prolund 
photon  radiation,  Ihe  higher  aiscgy  of  the  accelerator -produced  {MtOM 
is  also  an  inpir  tsnt  factor . 


3)  In  addition  to  the  fulmsry  photon  bean,  aacondaxy  acattarad  [tetona 
and  electrons  produced  in  the  food  wtt  be  included  to  dstaraina  anargy 
d«asltlon.    ttante  Carlo-type  calculations  ate  thHefOre,  tha  ancopcUts 

4)  Oonverter  plata*  that  wiljaie  X-ray  ccoduction  allow  alactrttw  to  pMMtiate 
the  plate.   These  electrons  deposit  their  energy  within  the  outer  Lay«tB  of 
tha  food  raising  considerably  the  dose  ratios.     Ilwrsfate,  a  low-t  vlaCtEOn 
«baocbtf  should  be  aJded  to  stop  these  alecEiona  Hhlle  still  pavaitlng 
large  loans  of  cfioton  radiation.  Comveitec  plat*  desl^M  AxUd  be  Cuitbac 
Invsstlgatad  te  nxijiiie  (hoton  yields. 

■OS  IM  HnilliMI 

other  Ixradlstion  geaBetries,  food  package*,  and  [tioton  ^ectra  aca  being 
calculated  Ming  thla  ■■Chad.  Ihe  ceaults  will  bs  t«ottad  In  the  aelntlltc 
lltacatura. 
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FI6URE  1.    ssrem  of  mmim  source/food  pkkaee 

Fm  SMim.  CODE  CAtCULATlOHS. 


0.5  M  ofanoiis 

OR    0.5  IICl    Co-EO  M  Cs-137 


COHVERTES  PUTE  ( 


1 ' — ' 
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(ZxW  FT.) 

r 

CENTER 

1 
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20x0.1  FT.) 



.....Z-.-. 

D.25-1H. 

CARDBOARD 


CONVERTER  F 


0.5  m  ELECTRONS 
OR    0.5  nCi    Co-60  OR  Cs-137 


(*)   CONVERTER  PLATE!  PB  COHVERTEH  (I-MM) 

KATER  COOLING  {2.£-m) 

Al  {2.5-rti)  AND  fl.63;ji(l'FE  filter 
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TABLE       1.     DOGE  RNTES,  J 

VS.  unuEtoi  X  MdJvnCN  cm  thd-feet  nKz  nxn  nomas. 


Pood  DMwtty  1.75  9/cm'  i  Pood  P«:kag«-  2k4x«  (c. 
Kadlatlon  Soutoa-  Paiallal  PUtMt  (.S  HH  «l«ctton  ta^/tplM* 
Radiation  PUuo  ■.2S'ln.  thick  *■ 


BLECnCM  BBM  aOCS  PIOVCIHG  X  MDIMTCa 
I-HaV  S-tW  7-HiV  ll-4Mr 

rlltec/tto-Filter    FUt«/te-Plltu    Plltw/Ma-PiltM    rUtac/tM-PUtat 
WCE  (•)  DOM  lUtaa  (ktod/a) 
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FIGUPI    2.       DOSE  RATES,  DOSE  DISTRIEUTIOHS  KITH  FILTERED 
X  RftlATim  ON  THO-FEEI  THICK  FOOD  PACKAGES. 
(food  density    0.75  G/cn') 


20 

0                                                 ©    10-HeV  X  RADIATION 

\                                            O      7-«eV  X  RADIATION 

0                                      A      S-fcV  X  RADIATION 

N_                            13     2-nEV  X  RADIATION 

O                         ^"^                      DOSE   RATIO"   1.9 

^A                          "^VTS              DOSE   RATIO-   2.1 

~^A .     DOSE  RATIO-  2,1 

15 
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5 

[3~^_                     DOSE  RATIO-  2.8 
1         t         1         1         1         1         1         I         1         1 

0      0,1    0.2    0.3    0.1    0.5    O.E    0.7    0.8    0.9    l.O 
DISTANCE  (FT.) 
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FI6HI  3.    EFFECT  OF  FILTEPEB  m  UtlFILIEREI!  X  WIlIATiai  FMII 
A  1C-I<eV  electron  ACCELEW.TOE  0»  2-fT  THICK  FOOD. 
DOSE  RATE  m  HOSE  DISTRIDUTIOB  (Food  Demsity-  0.75  e/af) 
180      _^ 


0<=] 


UKFILTERED  X  RADIATION 


17C   -L 

=0  i 


i    '7 

"  10 


DOSE  RATIO=  16.0 


20   -  -       O 


DOSE  RATIO-  1.9 


FILTERED   X   RADIATION 


H — I — \ — I — \ — I — I — I — I — I 
0  0.1  0.2  0.3  0.1  0.5  0.6  0.7  0.8  0.9  1.0 

DISTANCE    (ft.) 
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006E  MIES  MS)  DOGE  DISIRIHITICMG  FCR  DIFFDOMr  KCD  DDGITIES 
nCM  THO-SICB),  FMUIEL-PUOE  mOtCHUXHie  SOUKZS. 


Pood  DtnaltUs  Iq/at^ 


DOM  MCM  (aaa/»i 


i.67 

•.«3 

•.«• 

•.37 

•.35 

t.33 

I.St 

1.43 

•.39 

B.Z8 

B.14 

•  .21 

B.4B 

fl.34 

•.3B 

B.32 

B.U 

•.15 

».3« 

•.27 

•.22 

•.IB 

•  .14 

•.11 

B.3B 

•.23 

6.18 

•.16 

•.12 

•.•St 

••17 

•.« 

•.IS 

•.14 

§.U 

•.•71 

■.2S 

•.IB 

(.13 

•.13 

•.•B5 

•.Ht 

1.33 

B.ie 

•.11 

•.13 

■.B7B 

•.•51 

t.32 

■.15 

«.!• 

t.ll 

B.B69 

•  .•44 

•.21 

•.14 

B.«»e 

•.11 

•.•6B 

•.•43 

(*)  Food  package  2x4x4  ft.  DtsUnc*  titm  ••di  side  of  food  pacfcaqe  tr 

pUti. 
(1)  tMlonuclld*  mrce*  tun  •.S  MCI  on  vkIi  plat*. 
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DOSE  PATES  m  DOSE  DISTP.tBUTIOKS  FOR  DIFFEREXT 
FOOD  DENSITIES  FROK  2-SIDED  /  PASALLEl  PLATES 
RADIONUCLIDE  SOURCES. 


0.5  6/c«5   (RATIO-  3.2) 


0  g/cb'   (luTlo-  E.l) 

' 1 

75,G/cri5{flATIO-  t.5) 


—  (RATIO-  5.1) 

Cs-137 


O.Oll I I I I I I I        I         I        I 

0     0.1    0.2    0.!    O.il    0.5    O.e    0.7    0.8    0.9    1.0 
DISTANCE     (FT.) 
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-  10  -  lAU-SH-ZTl/aip 

TABLE       3.     DOSS  MIES  (UtBd/a)  MB  DOS  USnUBUIIClG  nR  DIFIEIBII 
lND-8IDe>,  MtMUEL  FLNIB  HUOXmil  SOUCB. 

(  FOCD  msmr  f-TS  q/a^  i   kcd  pkiugs  t****  ct  i 

DISIMCE  (•)  UDUaiM  SOdnCES 

(ft.) 

Radiofuclld*  SourcM  (11  Kcoauaeoc  (X  my)  Soutom  (2) 

Co-M  C*-137  J-MW         5-IMV         7-IW         U-MN 


DoM  RatM  (Utah's) 


1.63 

a.3s 

B.43 

i.24 

1.31 

a.iB 

6.27 

•.14 

1.23 

a.i2 

1.19 

•.la 

a.  IS 

a.  as 

1.16 

i.iB 

a.  IS 

6.67 

a.i4 

a.flT 

13.6 
12.1 


11.1 

la.s 
u.s 
la.a 


(•)  Distance  trim  each  aid*  of  food  package  ta  the  bouio*  plate. 

(1)  Radionuclide  Source  irtUi  6.5  HCl  on  each  plate. 

12)  Acceleratoc  a.SHW  beaa  power  on  eadi  plat*  (a.3&-in.  F«  filter). 


,y  Google 


UE*-st4n/nr 


Fm>t    5. 

DOSE  IVTIDS  KITH  fKISOTIiOPIC  mianCllKSOUKES 
(Idealization  of  fmward  scAnERinG  effect) 


'^S^A 


^A 


Co-EO     (dose  rati(^  1.19) 


■^^-~A~£ 


0.30      -  - 

I 

«     0.20 

s 


D-Q-i 


^^TZT-j-i     r-t  ^^'^^  *""  MtIO-  l.« 


»■"     ' — I — I — I — I — I — I — I — I — I — I 

G     0.1    0.2    0.3    0.1!    0.5    O.e    0.7    0.8    0.9    1.0 


„GoogIe 


h  m^  {■*)  Oilvenlty  of  CklUonda  L 
f  Uvcnon,  Ok.  MSM,  BBK. 

Hm  reaaa^BUaa  of  the  Joint  fM^UBt/MO  b(wt  O^ttn  la  UM,  on  tiN 
ttnleraccna  of  trridiatod  Pood  (1),  llaits  tta*  iidlMlan  •onroM  to  ba  «Md 
In  caution  ptoooslng  of  bnd,  bo  ndlonclldM  {Co-H  sri  C*-13T)  tna 
Mddiw  aoiKces  gneiktlng  i^  to  5-HaT  I  i^latisn  nd  19  to  If-MIV  •Ucuon 
bHiN.  Ihia  iiinM»i>1il  li«i  la  gecmally  b«lng  MMptod  tfcroujwut  tb*  wtU. 
Houaiw,  ttieT«  U  no  ■dntlClc  bMla  Coc  wdiJlna  tlw  «•  of  qp  to  M-MtV  X 
eidlatim  oonvwMd  frM  a  U-M*T  •Uetnn  aoMlMatiif .  vtMn  «t  ttw  mmt  tlaa 
tlw  direct  un  of  U-NaV  alactron  !•  pK^ttad.  Aa  ^oc  Cactoc  Into 
eonaldentlon  fix  catitilUilng  ttaa  |»aB«*  niiiimlil  Ima  la  claai^  tla  naad 
to  dameaae  the  poaalblllty  of  Induelng  radloactlvl^  In  food  via  Ftotanicl«« 
Caactlma.  Better  (2^  In  1M3  raixxtad  that  than  la  no  ttoocatlcal  oc 
•VMlMntal  evidence  auneatlng  that  Induoed  ndlaactlvlty  wltb  19  to  If-MIV 
•lactron  bcaa  WMigy  la  larqei  thsi  ■■■It  of  the  naCnral  ladloactlvt^  oontnt 
In  Cood.  BMmoci  food  Itaelf ,  Ita  paduglnq,  «nd  to  a  mxii  laaaw  axtant  Uie 
^  Htotlal  adjacent  to  a  It-HeV  electron  acoalatatot  facility,  cm  act  •• 


M  fceaoitly  dellmd  will  thm  to  in  vlolaitlen  wltb  tl»  Intnt  of  aMaUlAlng 
tttt  S-HeV  X-ray  llalt.  Vie  peicant  of  Q»  electien  anacgy  that  la  canvMtoa  b> 
X  cays  iven  ocaplete  atoffilng  of  the  alectroM  In  •  few  aatailala  la  ^Iven  Iqr 
BiynlolfBSai  «id  Hutln  {3],  nd  rinwi  In  tiU*  1. 


Electrcn  Beoi  bvigy  Mtetlala  Accent  of  nectron  Bcae  Poavr 


(•)  EURiKtAd  ty  *i»  unlvecal^  of  CalUomla  NKlear  Sclicea  And. 
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Urn  Cood  U  MVdMd  aottly  at  ■.  O,  C,  ■,  nd  othn  looc^nlc 
■ImW,  It  la  M^r  to  rMlla*  UM  flood  ItatlC  «nd  tta  ftOu 
wvacal  pKont  oonraraloi  to  X  radiation  m  awn  la  tiU*  1. 
pcoduction  tn  amwal  typical  tbodt  vri  taekaglng  aatarlala 


tivcov*  conaldmUy  the  aail«^Wnl»Kw  dvUi  dow  ratio*  la  las^ 
vhUa  alao  addng  aadilna  BDUicM  aon  afflclant  tn  -' 

■tBrSRSBCBB 

a)  'WwH— MM  Of  bradlatad  nod*.  Mfoct  at  Ua  Joint  IKVUMMM 

bfMCt  OMlttaa.  lM»tleal  Mprt  a«tl«a  CSS,  M3,  ^—  un. 
(2]  K.  L.  Badwr.  ■Mama*  of  Induoad  BadloacUvlty  tn  Ircidlatad  nods'. 

In  Iwnt  Mnocea  In  nod  Ucadlatlm.  P.  S.  Dlaa  wd  A.  J.  CHmb  Oi 

Blaavlcc  Bi— dlcal  PrMa,  U83. 
(3)  «.  ttmloltMon  wd  T.  C.  Nwtln  nt.  Int.  Journal  HsOlad  fcJIatlen  ■ 

iMtopea,  22,  2»-4a,  l»n. 
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^\  INTERNATIONAL  ATOMIC  ENERGY  AGENCV  (3b 

We  FOOD  ANO  AGRICULTURE  ORGANIZATION  OF  \A 

•^  THE  UNITED  NATIONS  X 

INTERNATIONAL  SYMPOSIUM  ON  FOOD  IRRAOIATION  PROCESSING 


UEft-9t-271/S2p 

OMSimwncNS  fcd  the  use  cp  it-H^r  x-mDUTKH 


.    LMUWS-SCLMI 


Utncitocy 
h;w,  USA 


,y  Google 


uBt-at-ni/np 


Th*  ncomdHlm  of  tta  Joint  FM/UdbWO  nv*it  Cl^tw*  In  IN*    a 
.  u_i j^^  Itr«dl.t.fl  rood  JJ),  llmlu  th*  rsdUiia,  »uic«  to 


!CLiai  1b  prnlttnd.  Hf  I»11-v«  thit  Uw  Bjoi 

II  aBt^llshlng  th*  pieaml  isnwwKiatlonE  Ii 

'  th*  posaibillly  ol  Ind^inj  laillcactivlty  In  ! 

ctlons.  Hornet.  Uwio  Is  no  thwi.Heal   luid  lueh  Iwi 

-o  sugqesting  Unt  indij™!  ladloactiviiy  .Ith  i^  to  1» 


IE  (BE  OF  tailKT-   EUCnCNS  Dl  KCB 


•ly  Ion  vitui*!  [flijulrliq 

J^..;^^  ''^^":.  ^^*"  fl«^tr«,  be^  tt«niw*.«  this  isolatlai  (oi 
J,^^4    T  i?J^  (ot""l  direction  wll     J*,  t»  q^i.t«)  (br«stiahlunj 
ladlAtloiJ.  El«ct«»  b«M  lie  thus  "mntMiiirHtnJ-  -itn  a  lelatlve  aaalt 
!!;^^",2I  "  f^J^'f-'^-.f.^'  "■•'""  "'  ^^  i"t™lty     "nd  Ih*  photon  ™„ 
y^  Jr.     iir!^'  '*'''^['  "»=•*«  *  to  Un  alaetton  «we«  |1..,  U-mm) 
M*  ttionqly  di^vidait  »  Ih*  type  of  (on  being  mIIIhI. 

MOO  AS  W  D£CBIM'ro~X  DM 
f**"  t"elf.    its  pKtagtnq,  wd 

up  to  1*  Brtr.     Figure  i  ution  ui  r-'leiivi  sp*^ti«!"dUUitJtim 
(fftotdne)  pscAKXi  O,  A  1B-H*V  el«t.on  b,»  In  KittBr.  ■»«  P-gnltude  of  l*» 
•h^  «M  co.r*spond»  to  lb.  Itactlon  of  paun  Kith  sieigleE  ttetyrm  5-  ad 
li-*ev      Ih*  (iKtior  of  >  5-tWV  ftatom  la  <iepsnAmc  *,  Ow  type  of  HteFtal 
Betjq   lrt«lieted.    In  -«ltl«,,   table   1   ,«»riie,  *d  <*p.i«'5e  tot-1 
•ttlcl<nv  foi  mnv^rtlnq  electcon*  of  %-HeV  and  m-n-v  to  >  ladtaUon 
l^oton.).  M  Be«,  in  thiB  t^l-  „*ry  elawt  can  a>n«e,t  electron,  to  X 
»dUtlon.   altnojgh  th*  itfflciency  of  the  pionM  1>  hMily  ' 
llnciaue*)  with  th*  elen-iii-s  atanlc  night. 

BWMM  ot  these  slip]*  physical  facu,  th*  •dlltct*  L ___„« 

M  food,  •■  prewnUy  ifcfined  and  Inteipteted  aHH  to  bt  In  rloUUon  wiUi 
the  lnt«t  of  BstibllKhlnj  th^  5-mv  X-i^y  Itait. 


,y  Google 


ir&dstry  to  be  ttHf  to  piac*u  U 

ar-  teing  sulyia)  by  these  ButN  

•  lH>  In  this  iwclng  (!«,  Ijos-  Ratios  ln"p»ilel-StK ^  -, 

>  Fuictlon  of  Badlailon  Souims*  l*»-ai-lTl/a3p] 

lot  a  2-(C.   thick  food  pKkaqe  (itensity  §.li  q/a^  j  uBlng  X  mJIation 

■  significant  incimitf  in  pcoduct  thcougl^t  ca|Bb]litie9  ai  the  election 
tM*  eneigy  incrMBefi.  T*ii»  U  4)e  to  the  i*ility  to  Uanafei  note  e«tgy 
at  thr  iwTtei  of  ths  pHk>9«.  "hi*  incioasej  fees  *.19  hbb4/8  at  5-HeV 
to  9.86  wiad/s  »  ie-*teV,  foi  a  US*  incrnue.  Ods-  diau Ibotions  within 
tt>-  I-ft  thick  packai,'.  aie  alec  significantly  tt&ic^  ulth  higl»(  owroy 


cei»es™tati«e  of  I 


oovMisoi  wiiK  swvMJOJCE  axKxs 

Hnally,  a  coopaiiam  of  dow  rat-E  atd  dow  cHloi  itmi  the  (ai  typa  of 
I-(t.   thick,  set  wit-i   (Fmd  1  tvp-:  food  la  Itcadlatad  -Ith  Co-M  oc  Ca-137 
Kurcn.  I*«i  usinq  th-se  i«dianvx:li*?  aiuccM,  hl^  dDM  tatas  will 
laquice  ■iltl-Begacuiie  ol  Co-«B  or  0-U7  In  •  slngla  fKility.  Furthenur*. 
loRc  dose  tatioi  Bill  milt  In  cn^ailann  to  vlactrm  bMM  facilltle*. 


asstfahlung  ptoduction  in  aeveial  ^jilcal  feodi  «id  pMkaglng  Mt«ila 
r-i«l  othei  food/souicB  9«BeUi<!t,  and  the  [lOUntlal  toe  IncioaMd 
lloactiviti-fl  in  food  aca  curcmtly  teinq  maluatwl.     niia  tnfoiMtion 
I  be  teioitad  In  the  •cientjlie  literature. 


,y  Google 
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»  DiFmcHT  aUBns  mMiw 


r*rce 

nt  at  Elect 

5-«*FEl«t 

ion                             1«-Nev  Electron 

f.M  t 

•.H 

1.9    t 

1.7 

1.)    • 
2.«    % 

3.T    t 

4.4    t 

S.1     « 

2.6 

It.S    1 

m:  'labltfE  and  GEaftu  of  Ftioton  Int«rActlon  O 
k^V  ta  IBB-M^  d-iLvsd  tcia  UL  Ev«lu>i*d  Nuel«*r  Hat*  Lltwaty- 
.  Pl«h»ty  «     "       "         
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i*a,-sn-m/ejp 


a.i  HN  ol  alect] 

rons  on  uch  ilde.  Electron  atxorbci  i.2itn  chick  Pc. 

T  A  B  L  C       3.      EDGE 

[TV  ra)  s-Hev  srI  iHMu  X  Rwutnai  (•). 

Electcoi  Ban  EMrqy  ProducLr^  x  RadUtion 

DOS?  Rat?      DoM  Mtio                     Doae  Rau        n>»  Ratio 
(Wad/B)                                                  OtRad/s) 

11.5  1.6S 


,y  Google 
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StMCU-ttATE  IHDlCHJCUDe  SQIBCE  IMIMIIMICH  OF  IW-FOT  Wit 
FOCO  HKUGtS.   EOSe  MIES  M  (BIIBI  ME)  WBC  DISIRIBUnOe   (• 


i)  canpoc«3  of  it  X  wcec,  and  equal  psics  ol  lipids,  caibctiyiicataa,  < 


„GoogIe 


5-Me¥  10-MtV 
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Richard  H.  Conrad. 

Ph.D.  (Bloeli*aia«ry> 
950  Idylbarry  Road 
San  ftafaal,  CA,  94903 
D*c*>lwr  5,  19SS 


Attontton:  Tia  Calu: 

To;  Chalraan  BarK*: 
Tha  Houaa  Agriculti 
on  Da  parts  ant  Opi 
and  Foraign  Agricu; 
Rooa  1301 

Longworth  Houaa  Ofi 
Waahlngton,  DC  20S: 


ay  Badall 
iral  SubcoBBlttaa 
at.lona,  Raaaareh, 


Daar  Consraaaaan  Badall: 


FOOD  IRRADIATION  IS  NOT  JUST  ANOTHER  PROCESS 


Any  way  you  look  at.  irradiatad  food  -  taxtura,  taat.*.  •alDO 
acid  siialvala>  alactrophoraalai  chroaatography  -  It.  tooka 
VERV  DIFFERENT  FROK  RAU,  COOKED,  OR  CANNED  FOOD. 
Irradiation  la  dafinitaly  not.  juat  anothar  proeaaa.   Th« 
BOat  iJuporlant  diffarancaa  batwaan  Irradiatad  and 
unirradiated  food  ara  many  inviaibla  and  potantially 
dangaroua  hlochaalcal  chan^aa.   Haw  ehaalcal  apaciaa  ara 
found  in  the  fata,  in  the  protaina  and  aaino  acida*  in  tha 
carbohydrataa.  and  xoat  likaly  in  a  nuabar  of  tho  horaoDa 
pracuraora  noraally  praaant  in  feeda.   Thia  ia  tho  flrat. 
tlaa  in  tha  4,000,000  yaara  of  hia  evolution  that  Baa  haa 
regularly  ingaatad  catalytically  aetiva  aaounta  of  thaa* 
coapounda,  which  era  coaaonly  called  URP'a,  or  "Uniqua 
Radtolytic  Producta" .   Tha  "13"    Bight  wall  alao  atand  for 
Unknown  or  Unldantifiad  or  Untaatod.   Do  you  went  youraclf. 
your  feaily,  and  your  conatituanta  to  b*  unwitting  gulnaa 
piga  in  a  long-tara  axparlaantf   Uhat  an  anoraoua 
liabilttyt 


Raeant  hiatory  haa  auppliad  ua  with  a  vary  long  liat.  of 
"uaaful**,  "irrcplacabia",  "wonderful",  or  "nacaaaary** 
auppoaadly  haraleaa  coapounda  which  have  aavaraly 
backfired,  auch  as  buttar  yallow,  DES,  thelidoaida. 
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>*atoa,  birth  contTOl  pills.  DDT, 
KtiT   HO  ONE  can  harK^.tty  ssy  that. 

Sicala  and  alao  either  unuaual  and 


poasible  IHHUNOLOGtCAL  EFFECTS  IH  HUMANS  (consider  th* 

ltj.ple  allergic  eeneitlvl t iea)  .   Th*  nawly  discovered 
gnificanca  of  POTENTIATION  OF  NATURAL  CABCINO&ENS  B¥ 

•t  are  the  lonq-ters  effects  of  Irrsdieted  food  on 
■ansT   If  the  gov^rnnant  dai^idaa  ta  concatJe  to  tha  Hiahai 
tha  proponanta  of  food  Irradiation,  wa  aar  find  out  tha 

cluda  faw  Ufa  aeientiata  and  a  very  large  nuKbar  of 


ire  a  larga  nuabar  of  vary  concarned  citizeni 
'taating"  on  tha  ganaral 


VERV  CAREFUL  EVALUATION  of  all  raaaareh.  which  auat 
la  into  consideration  the  cradantiala  of  tha  raaaarehai 
■ring  in  aind  tha  unfortunate  fact  that  a  aagoTlty  at 
Lentific  papers  are  biased  towards  what  thay  want  to 
>va  rather  than  alaply  uneovarlng  what  nature  has  to  ti 


iknowlcdgaaent  thet  the  burden  of  proof  of  dangaroua 
effects  liaa  not  on  the  raaaareh  laboratoriea  or  tha 
tar,  but  that  it  la  the  burden  of  PROOF  OF  SAFETY  that 
Laary,  and  that  thia  proof  of  aafaty  la  tha 
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tlin9  o^  any  £ood  on  t^ht 
:    percentage  oi    irradtet 


Paraittlng  tr radiated  or  part.  1  ally  irradiated  food*  to  b« 
aold  on  the  aerket  or  ••rved  in  restaurant*  without  full 
diacloaur*  labeling  would  be  a  violation  of  our  right  to 
freadoa  of  choice.   TO  FORCE  CONSUMERS  TO  INVOLUHTARILV 
PARTICIPATE  IH  SUCH  AH  EXPERIHEHT  AS  FOOD  IRRADIATION  WOULD 
r  BE  UNCONSTITUTIONAL. 


Sincerely,  ^ 


\    H.  Conrad,  Ph. I 


llan  Cranaton.  em 
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KovBBbor  ZZ,   1985 

Depcriment  Opsratlons,    RcBsarch 

and  Forsign  AsrlculturB 
House  Agriculture  Coonltte* 
Soon  IJOl 

LongBorth  Houeo  Office  Building 
V.'aohlneton,    D.C.   20515 

Attn:  71a  Qalvln 

Dear  Coneresenan  B«dell: 

Pleaee   :tnd  encloeBd   th»  draft  of  b  bill   I  intend  to  introduce  in 
the   January,   1986  sasslQn  of  our  atata  laglslatui-*  vhich  vould 
reculre  labelling  of  irradiated   foods  coming  into  Varnont,      Thta 
bill   la  an  expreasloa  of  ay  (and  rougbly  l|000  conatltuenta  vlio 
signed  a  patiClOD  to   that  effect)   strong  objections   to   tba  proposals 
outlined  in  H.K.-696,   vhicti  la  before  your  coBOittee   for  considaratlon, 

Fron  the  research  our  atalf  attorney  and  I  have  done,   I  feel  the 
solontlfic   coBBunlty  is  divided  oxer  the   reaslbllity  and  ealety  Ol 
irradiation  as  a   presorvativo.      I  belleTe  the   following  problens 

which'bave  either  been  untested  or  tneonclusively  tested;    {a)  dilu- 
tion of  nutrients;    [3)  unkno- n  long-term  health   effects  of  eating 
irradiated   foods;    (O   nunerous  pOBsiblltlea  of  environmentally 
hatardoue  apills   froo  treneporatlon  of  c»e1ub-137  and  cobalt-60 

rirticularly  in  the  case  of  proposed  noblle   Irradiation  units; 
5)  concern  about  eventual   dlapoaltlon  of  cobBlt-60  and  cealutt-lj? 
"hen   they  lose  effectiveness  ae   food   Uradlatora,  but  alill  emit 

first,   I  object  to  the  food  industry  utilizing  such  a  potentially 
hassrdoUE  process  nerely  to  extend  ahelf-llte  ntaen  our  present 
preservation  cethods  are  perfectly  suitable   for  the  conauner. 
Second,    I  object  to  H,B.-696  Ui  Its  entirety,   but  especially  to   the 
fact  that   the  ACT  i:ill   change  currant  lev  so   that  labelling  of 
Irradlatred  foods  to  inforci  the  consuaer  will  no  longer  be  required 
by  the  Federal  food,   Drug,  and  Coemetlc  Act.     As  I  recall,   the  Qnitad 
States  Suprette  Court  baa  enuaclated  Che  right  of  coneuaers  to 
receive  relevant  product  information  as  a  protectible  i 
encoEpassed  by  the  First  Anendnent  of  the  Gnited  States  C 
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Virginia  State  Srd.  of  Phannflcy  v,  Virginia  Citiiena  Consumer 
Council,  Inc.,  1*25  U.S.  TIiS,  761t-769,  96  S.  Ct,  19317,  1826- 
1329,   iiS  L,Ed.   2nd  31*6  (1976) 
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Introducad  by  Sanator  Coniad  of  Chlttuid»n  County 

It*farr*d  Co  Calttaa  oa 

Subjact:  Afilcultura;  food;  iTiadlatloo;  labalias 

StBtaaant  of  puipoaai   This  bill  piopo*ai  to  raquiia  laballng  of  all 

liradiatad  food*  which  ara  asld  tn   offarad  tot   Bala  In  VaTBOot. 

Own  Vota  UgHlallv*  Vota 
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Sign-bT  Governor 


AN  ACT  TO  REQUIRE  UBELIN6  OF  UL  UQUDIATSD  FOODS  SOLD  IN  VCSHOHT 
ll   li  hcraby  aDactad  by  tb*  Ganaral  Aaaaably  of  tha  Stata  of  Vttmoat: 
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Sac.  1.  6   V.S.A.  clupcar  12  ii  addad  to  taad: 

CHAFTER  Z2.   IRHAPIATIOH  OT  TOOPg 
i  201.   LABELIWC  OF  IRKADIATED  FOODS 

Itt     Daf InltloM ■   Ai  mad  la  thli  chaptar.  tha  tolleuiiig 
daftojtlona  ahall  «pplyi 

(11   "Food"  —am  frulta.  vaaatablai.  aaaf.  ponltrT,  a«M. 
dairy  PTodneti  and  ethar  natoral  and  proeaaaad  produeta  otfarad  far 
aala  for  hu—n  or  ml—l  eoniuaptlon. 

(2)   "Irradlatad  food"  aaana  food  traatad  with  lenlilnK 
radiation  froa  radloactlga  aonrcaa.  g-raya.  or  alaetton  ba—  «Bd 
Ineladaa  food  containing  a  coaponant  wlilcli  h«»  baan  Irradiatad. 

(bl  Ratal!  aalaa.  All  Irradlatad  food  aold  la  Varacpt  At  rota^ 
»b«ll  baar.  In  addltloc  to  ethar  Infogwtlen  raoalrad  br  1a».  th^ 
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•conoBlc  cipartlM 
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oonomlc  iMaareh  Sarvle*.   USDJL 
la  Mdgatta,  Oionta  Urlsht,   Floranca 
aarsn  Sarvloa,   USDA  for  aMlatanoa 
n.   and  Todd  HorrlsoB  for  prwtdlnc 
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.  mmoDUCTioi 


Ivlng  rinnitd  ittcntlwi  by  lotntlatB,  poilar 
3,  public  )i»lth  offlclalB,  ■nd  soMUNrs. 
1  bnivflta  and  llattatleng  his  b««i  ptquM  bf 

ty  or  chraical   funigants  and  pre3ervatl»«i  and 
dercc  of  foodborne  tiatttna.     Tndlvlduali 

d  to  ellnlratc  >ilgh  ipollat*  loi***  In  Chow 
nd  retailers  are  alnyi  Isottlna  far  l*sa  ooatlr 
orlng  nan  taohnlquaa  to  aohlava  daalrabla  qualltlas 


3,   sclentlats  at  the  Hassaohuaetts       gtltute  of  Taehnalacy  dwonatraCad 

ce  that  tlire    aiparliwnta  on  radiatlon'a  effects  on  food  Hid  aafatjr  taata 
e  been  conducted  around  the  icarld.      Irradiation  Is  being  used  eoBMrolally 

lan  flahary  (iraduet       attend  the  aheir  life  of  n-ulta  and  vegatablaa, 


TodST.  in  the  United  Statta, 


aettntlea  in  food  Irradiation  and  major  Federal  rasearsti  and  deHlopwnt 
actliltlas. 

Tbe  original  analyses  in  tnia  report  are  eatlaatloni  of  public  health 
benefits  and  IrradlHtlon  treatiwnt  coats.      In  ohaptar  IV,    aoDerts  develops 
■onetary  estlnates  of  benef  ta  in  tema  of  nedlcal  costs,   uagaa  loat     and 
value  of  Uvea  potentially  aaved  fron  using  irradiation  to  reduce  Salaonella 
■nd   Caapylobacter  contaail nation  in  fresh  chicken.  Trlehlnella  and  Toioplaaaa 

Horrlaon  presents  eatlaatea  of  Irradiation  trealnent  coats  for  flv     rood 
applications.     Iha  focua  of  this  research  la  the  j-elationshlp  betxeen  treala 

luportant  public  policy  issues  raised  by  this  taehnoloiy. 
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Fooit  Safety  and  Inapection   Se 


to   100   krada   {1   kCy)   and  would  ralH 

would  alio  eatabliah  additional  raqu! 
and   change  the  eilatlng  labeling  reqi 

Chapter  HII  dlscusaei  the   rsgulatory  environiwnt  for   food   Irradiation, 
Including  FDA's   proposed   rule.      The  roles  of   Che  Nuclear  Regulatory  Coanlaalon, 
the   Departnent  of  TranaporCatlon,   and   the  OccupatlonHl  Safety  and  Health 
Adnlnlatratlon  are  alao  eiplalned.      In   chapter  IX,   U.S.   regulations  are 


12.    I9es,   KHS  Secretary  Margaret  Hackler  algn* 


H  by   the  Office  of  H 


,y  Google 


public  h*(lth  prot 


Chapter  VII  hlghlltfits 


the  Prodgetlon,   Froo»Bilng,   and  HMdllng  «r  Fiwd."   C198 
tdnlnlstntlon   Propoa«<J  tlule,   Ttitrtl   Itglsttr  119   (no. 

981),    pp.   5Tia-5T22. 

li  S.    (1983)   "An  Historlcsl   Rfrtwi  of  Food  IrrMl«iOB." 

i  Sifrty.   Vol,   5,   Ko,   «,   pp.    161-190, 

(19B5)  Comwots  it  th»  F*0/I»E*  Intern»tlgn«l  Sy^malui 

•tlon  Procetsing.   Mashlngton.   D.C.,  Mirch  4-8. 
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II.     TECHNICM.  COHSIWUTIONS  IM  IRRADIATINC  FOODS 
1  yeira,   nientlsta  hiva  kroM  that  loniilns  e 


,   or  .iKtrWally-       ^• 


e  product  significantly,   thereby  leaving  lh»  ro«l  alosar  to 
fecti  ^r  rsdlatlon  depend  on  tha  oiouiiC  aD»rtied.  U1U*11|I 


ropleal   frult=  and  inhibit  iproutlng  in  root 
,000  krus         t;>     0  kGy)   raduce  tha  niaber  of  spollaee  am 
rganisms  that  <^an  contwiinate  foods.      Varj  high  doaca  of  i 
ange  of  1  300  to  ?,T0O  Icrflds  (23  to  57  kOy)      In  oooDlnatl. 
terlltie  a   food  ao     t  can  be  storad  In   aeaLed  containers  , 

ill   foodhorne  viruses  and  to  tnaetlvata  aniyM*  Uiich  xoiild  ciuM  tht  food 
1  deccaipoae  an-lng  Mornge. 

One  major  problen  nth  trr*dt*tin«  agrloultiral  coinoaities  Is  that 


iwiiltry,  unde 


he  slgnlflcwitly  r. 
o  h«  BslntalnKl  to 


1,000  krad   (10  kCy)   1 
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ProblHS  ■!»  iriH  Hhsn  irradiation  i>  »»<!  out  of  the  hl|hly  o 
condition*  of  th*  laboratorir  (nd  Into  field  oondltlon*.  Ridlitlon  tan 
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In  ttw  United  Stat*i,  chatoal*  auoh  ■■  iialclc  hrdmlda  Md  ohlorol»pr«pfl 
carbMat*  irs  us*d  to  Inhibit  a^routlng  of  potitoes  ind  onlonm  (Kadar  at.  al. , 
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M»lnf«»t  Fr«»h  frut 


rrttli  fruits  ind  vcgEtablE9  Invelns  ipplylnc  radiation  ts  a  lliilii(  praduat. 
Th*  amint  ot  radlatloti  needed  CD  klU  an  adiilt   inacct  nay.  In  Mny  Inatanoaa, 
■  avaraly  <lanage  the  fruit  or  vegetable  tioit.      II,  however,  tha  objaotlva  11 
ehaniad  to  concrolllni     nseoc   pests  br  atopplnc  racroduetlon.  a  doi*  of  5  to 
75  lo-ads  (o.o;  to  <i.1^  kCy]  vnuld  be  siifflelant.     It  thia  Uval,   aoM  daHlop- 
■•ntal  stage  at  Insects  nay  sirv  ve  and  daaaia  th*  prodiMt  mk)  avan  avolifo 

■otha,  tnalr  offspring  Mil  b«  starll*  [Kadar  at.  al.,   19a«.  p.  Z>. 

In  addition  to  avoiding  loaa   ft-«  tnsaet  fasdlng,  dtslnfastatlon  la  alas 
an  Inportant  step     n  Beating  quarritlna  rastrietlons  dasignwl  to  avoU  Ui* 
•eeldantal  Introduction  or  scraadlng  of  plant  pasts  friiB  the  aiportlpg  to 

Burdttt  statoa  that  'n-uit  nies  of  tha  f«lly  Taphrittdsa  ara  aMng 

(Burditt.    19fl2.    p.   ^1).     Irradiating  Praah  produce  at  an  absorbed  dole  of  25 
krada  (0.25  kCf)  has  bean  si«gest«j  as  an  effective  quarantine  treaciaent 
against  fruit  fliea  (Kader  at.  al..   196*,   P.  Z).     ma  J^-Mrad  dose  uouU 

eaerie  trim  Irradiated  pupee  oould  be  aterlle  (Tilton  and  Surdltt,     S83 
P.  223).     This  issurine*  or  sterility  rather  than  coiiplete  kill  vould  require 
a  ohsng*  tn  aurrant  U.3.  quarantine  regulations  utileh  require  that  a  traataast 
raault  ip  at  laaat  99.99681  aortal  ty     or  lass  than       survivor  out  of  }1,2S0 
(Burditt,  19B2,   P.  51).     Coi  points  out  another  oonslderstlon. 


h  as  dlfTerentlatton  between  th*  staril*  and  noraal  fllas  Is 
■possible*  (Coi,    19T1,  p.  2«). 

inrt  to  Congress,  USD*  suggested  thst  th*  Inability  of  radlatlMt- 
Is  to  fly  would  b*  an  aooaptabl*  srlt*rlan  to  distinguish  batwap 
untreated  Insects  (Secratsry  of  kgricultire,   1985,   P.   ID.     niB 
says  thst  raaaaroh  Is  sufficient  to  presoriba  a  papafs  Irradiation 
reetaient  of  a  alniaw  of  15  krada  (0.15  kCy)  absorbed  by  th* 


Bight  be  Lrrad  ated  In  oritas  or  pallata.  A  recent  CAST  publication  pointa 
out  the  pitfalls  of  MDrklni  mth  pallet  and  bulk  bin  loads.  "Estlaates  indl 
hat  a  doae  of  about  D.5  kGy  (50  krad)  la  needed  on  the  outside  of  such  unit 
to  achieve  h  doM  sf  0.3  kGy  (30  kradl  In  the  center.  Since  a  dose  error  of 
2Dt  auat  be  coiisld*r*d,  sob*  outalda  fruits  aay  be  aiposed  to  0  6  kCy  (60 
krad)*  (Kadar  at.  al.,  I9e«,  P.  3>.  Nor*  r*saaron  la  needed  to  design  \h» 
proper  protocols.     Bettar  BovaBent- oonriguratlon  or  uorklng  tdth  aaallar 
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»nother  propaatd  g«  of  lonliing  rsdlation  is  to  eitend 
or  frcili  fruits  and  vegttaQlcs.  Shslf  lif*  ean  tw  entemlcd  i 
drlay  of  ripening,   ddiy  of  aenasatnce   (aging)     aM  eantrol   o 


(Hiilc  aiKt   SniUBr.    1i)6S.   p.    J9).      Irradl.ted   fruit  oflon  McoHa   soft   end 

bunanas  and   tPMtoes     rewarcherj   found  thai  Irradiation   algnlficartly   InsruH 
the   sensitivity  of  the  rt-ult  to   low  tmperaturis   (Hiile.  at  *1.,   1971,   p.   99). 

5r*«ii»BSW,  Bt  ■!..    19T1.   p.   75).      lrr«)J«tlnn  tass  also  been   found   to 
Inhibit  rlpenii«   of  papayas  and  nangoes.      tn  conpgriaon.   LOQ  to  JDO-krad   (1 
to  i  kGy)   doacs  delay  i 


t  and  Hoy.   1983,   p.    150). 


out  that  •Alia  ITS  Krads  11.75  ki 
Inhibition  of  poatharteal  fungi 
da   (?.25  MGy)    is  near  the  luilaun 


(tlianlne   and  Hoy.   19S3. 
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p.   150).      QiMitlons  r*B*tn  about   u 


In   their  ravlM  of  21  fruit*  (Including  fru 


n  fruits;   but  ror  the  sane  type  c 
t.  uturlty  at  harvest.  Initial  <i 


:kt   effects  of  r 


C   higher 


doses  of  600  Kreds   16  KGy] 

control   of  paparai  whan  irradiation   was 
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The  trade  off  In  snitching  frca  a  free  standing  to  sn  Inteiratad  irra- 
diator is  that  a  single  packing  house's  voluae  aay  be  too  Ion  to  rssllie  any 
slgnlficsnt  tconoatea  of  seal*.     Although  easts  for  soat  Itsas  mvld  b* 
saved,   the     ntegrated  facility  asy  not  be  able  to  treat  enough  throu|hput  to 
reallte  sconoalss  of  scsle.     For  eiaaple.  sn  Irradiator  Intsgrstsd  into  a 

2U  Costs  for  shipping  the  eobalt-60  and  loading  It  Into  the  souro*  rsok 
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Tibl*  V-IO.     Unit  CMti  for  Fr*t  5t»ndli«  Varius  IntnrMcd  Irradiator*  1/ 


Coaaodlty  and  Annual 

Thrsuihput  In 
Hllltona  of  Pounds 


Fraa  Standi  nc  Md 


FHh  flll>t»: 


7/  Th.  unit  e«t»  m  tht.  tabl 

are  b. 

ed  on  a  ^»olflc  set  of  MM-ptlon.   ' 

listed   In  Uppendli  V-l. 

y  The  costi  of  tn*  following 

offlM  sp»e*  <SM'"t   froB  th*  oi 

Mitrol  r 

oa  and  doaliHtry  lab),  ■alntenanoe 

rooM,   labor  to  unload  IruekJ, 

hulldln 

and  cooling  refrlgeratrt  itorag* 

■pace,   and   land.      Only   <5  pare 

nt  of  p 

ant   Bwager's  tlM,   30  pareent  of 

50  pere 

nl  olerlcsl  person's  tlM  was 

•lloeatad  to  Intcgratad  Irradl 

tor.      S 

lary  coats  reflect  this  allocation. 

fish  fllletlnc  plant  with  an  a 

nual   vo 

Due  of  «  ■llllon  pounda  eould  trut 

the   nilats  for  O.J  sent  laaa 

than  a  free  standing  Irradiator   of 

ikely  that  a  single   fish  filleting 

plant  »uld  have  an  annual   vol 

r  to  e  or   t2  .nuon   pounds.      Unit 

ooaU  for  thase  two   integrated 

reBp«tl*elir,  ooq«red  with  a 

atisent  cost  of   1,6  cents  per  pound 

for  the  largest  free  standing 

dlator.     This   1.6-c*nts  trestHnt 

rtstlon   to  (   free  sUndIng  Irradiator 

Adding  transportation  charge i 

0  the  t 

oaplete 
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Wul    Iplylrtg   this    cost  tj   t 


output  of  11.3  blUloti  pogndsVesultj  lo  s  total  annual  coat  of  iSO  ml    He 
In  Ijoth  case!     the  medium  snil   Urge  chicken  and  hog  plants  account  for  aftt 

1101,10  he  subststitlfllly  higher.      In  addition,    there  ere  label  change  costs. 


Comparison  of  knnual  Benents  13.   C 


'  186-280  BO 

n  3/  3«1-653  15^ 


2.3-3.5  106-20 

2.2-1.2  186-19 


B  86  percent  at  TI.3. 


,y  Google 


UlltoB*  Of  pound* 

25.9  and  Un 
26  to  51.9 
5r  to  77. 9  " 
7S  to  103.9 
104  to  119 .9 
1)0  M  155.9 
15'  to  iai.9 
Its  to  207.9 


fareont  oT  Total 


Total  pounda  of  idwla  and  cut  up  chicken  packed 
1/  Plant*  packloc  52  ■lllloo  pounds  or  aor*  of  O 
MdlB  or  lar*  plant*  In  till*  atudf. 
Sourea:     Food  Scfaty  aod  Inapaetten  Sar?lec,   KSD 


n  n  19n  wa  12.7  MlilS 


Tabla  *-12.     Sin 


.   Hoi  SlauiMcrlBB  Plaat*. 


Sin  of  Plant 


100,000       to     399.9 


1,000,000  to  1.299.999 
1,100,000  to  1,599,999 
1,600.000  to  l,B99.9»9 


20*  to  25t 
256  to  30« 
30«.ndOT 


t  a  iiaiiina*  nal^t  of  160  pe»d». 
ts   ilaiWtTHl  «00.000  k^  far  jav  (or  6«  allllaa  pi 
■adla  or  larai  pUMa  la  Ul*  (tatr- 
FM«  amt»*f  ai      ~ 
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IrradlatUr  Is  ■  eipiCal  Intensive  tei:hnoloey 
of  scale  with  treatment  cosia  declining  as  the  In 
For  the  cOTiwdltlea  Included  In  this  analysla,  pi. 
pronounced    ror  Irradiators  treating  lees   than   30  i 

Irradiators  of  this  slie  or   leas  ulLI   not  be  able 
costs  possible  with  higher   throughputs. 

Food   and  agriculture   flr«»   that  do  not  have  the  volutiea  to  Justify  i 

cent  TBI  ly- located    Irradiator   to    treat    their   combined   products.      SwlUr 

■  fee  for  the  IrraOlaLlon  treatment  These  fees  are  e.pected  to  be  hlghi 
than  costs  for  an  n-houae  rradlator  heoause  the  rieilblUty  needed  to 
handle  a  variety  of  products  sacririces  operational  efriolency  and  r.lsej 
coats.  *lso  the  contract  Irradiator  iian;a  to  aohleve  a  profit  from  the 
service.      Tor   seasonal   products,   however,   the  contractor's   fee  ny  be   1*1 

<at  of  shipping 

int.  they  will  h 

■.a  at   getting  the  cohob 
la   In   pUnt  scale  econoi 


be    strengthened    If   Cher 


prefarably  (reattr  than, 
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Faetlltld,'  ptpi 
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ith  International  Hasting  on  >■ 
Oot«b*r  21-2e. 
«aU   wm   IL»llabll    ty   of  Cantrg 


lOBlD  Cuna  Id«ratt<na,  ■ 
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>n  ot  Flah  and  Fish  Products."  Food  Irr.dl«tlon  Ir 
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of  rood  br  loo 
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ugoo;  noVtd' 

:     CIC  Pren,  Inc..   1983.  pp.   137-163. 
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.   NICHINE  SOUKCES  OF  IkDUTIOl 


la  addition 
rroa  .iHtrw  « 

tlM    IppllcltlOD 


■  rWlatton  froa  rsdlotaotopaB, 


n  antlabla  ranilna  froB  Mall 
ln>B  raqulrlnf  thlok  aoiMr*t« 
r  tn  ■  aaM  raolllty. 


ElMtron  aosaltriMri  ar*  eurrantljp  u: 

m  thi  InBulitlon  i 

iirtng  hllh  alaiiii  c- 


plaatlQ  fo 

od  wrap,  and 

UMd  to  tr 

aat   food!   in 

MOhtn*  radiation  at  th 

dtainfaat 

Mshlna  ao 

ir«a  of  radi 

untrlaa. 

High 

tnttty  clertr 

Mtarlal.  Elaot 
12  H*V  (Billion 
astlvlty   (FBt-rcl 


n  altctroni  aalttad  rroa  a  fllM 
tarnatlna  aagnatlc   flald  Hliara  1 


ipr*ii*d  In  klloxatta   (kw),   dataraln< 
er  10  to  20  m  for  Induiti 


iM  of  aeetlaraCora  producing  a 


B«n«flt»  of  Waoh 


On*  of  th«  b*n«flelal   c 


rcaa  Is  thalr  ability 

•qulrad.     Radlti- 
d  slilna  off  radl- 


.  th*  anai-Dr  lavali  of  ■•■ 


p.   8).     On  MaV  •quail 


,y  Google 


Muapiulatlon  looatlon  to  tb*.  Irradiator  a>  altk  tht  ■< 

dlraatlOD  oT  tha  alaetron  baai  oan  ba  ehamalad  halptnf  to  iMpror*  tha  nat 

utllliatlon  afflaUnoT  of  tha  aouroa  to  lanU  of  *0  to  60  paramt,  ooiwad 


to  i;  to  30  parsant  for  oMialt-M  (Daltoh.  at. 

al..  197!.  pp.  T2tT3). 

Hashing  Muroes  of  radiation  ire  capabta 

of  aatarlalg  per  unit  of  tlw  bocauaa  of  thai 

hUh  doae  ratea.      Kadi 

hava  ODBC  ratas  of  around  20,000  rods   par  nlm 

:e,   uhila  Hchinaa  are 

or  dooa  ratas  of  60  ■llllon  rada   par  slnuta  o 

aora  (Dutt.   ISM,   p.   2 

oonTaror  syats  auat  be  daslinad   to  aova   prod 

It  qulolily  throuth  the 

kn   intanaa,   low-anarcy  radiation  aourca  would 

ivarproeaM  tha  airfae* 

food  itilla  undarproooMlng  ita  Interior.      Ihu 

produot   tMoknesa  and   oonveyor  ipead  to  Haohl 

Penetration  Llltatton 

""  "-"1" 

of  laall  partlolai  liM  trilna  ai 


tron  Baaau  Through  Hatar 


fferent  food  products  aultlply  tha 
m.    19T3.  p.    191. 


,y  Google 


Dm  panatritlon  lli 
(•rtlnc  th*  ilMtron  b*i 
art  produced  i*er  Tilgh  " 
tungBten       *t  3  MeV  ar  i 


lova.  the  penttntlDri  of  i-riys     . 
In  th*  forn  of  hmt  J 
MS      WH.  p.  7)       Tnti 


.r  pl.t- 


teohnlque  orfera  d»p*r  pen«tr«tlon  and  tli«r«f( 
bMn  ttehnlcilly  proven  yet.  and  questions  rem 


e  VI^.      Convenlon  Emciency  for  K-nys  with  Hmgaten  i. 


oniforflloB  Efflcleney 


Snill  Btohln 

£-11).  niese  scl 
1.02  inoh  throuBh 
iuit»bllity  for  t 


Cowirlion 

With  Cobilt-60  Fidllty 

tly  into  III 
elded  uch 

er>.     H»nuf 
ng  rood  pa 

els  of  150-300  keV  ire  ■ 
•ilstlflg  pi'setailng  llTit 
nes  are  onl     capable  of 

ticuliCea  *n<)  poxdari. 

•Dturtrs  or 
kW  ringe. 
•lt-60.   2/ 

This  kW  po»er  Is  •qulYil 

arger  macMnes  ana  l-r»y 
in.tl>r   tQ    thfl  jUniU    fad 

needed  (ae*  figure  TI-1) 
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tanwKi*  oosts  for 
htghly  B 


cipcctcd  to  b*  hi 
n  BdOlClon,  th«  ■ 


electricity  to  poiwr  th 

T>i*  capital  ooata  of  alMtron  ■ooataratora  vary  Hlth  anargy  leval  aid 

Cost  astlaatcs  ifor  alactron  accelerator  unita  range  between  4^00, OCo  tor  a 
^  Hev  /  T;  ^W  naohlne  and  U.S  alllten  for  *  4|.5  KeV  /  150  kU  linear  ae- 
lelerator  (o'Dnnnell       SS^)-     Costs  for  shielding     ether  building  Space,  and 
aaterlal  handling  -cqulpaent  nust  be  added.     Costa  for  the  aelf-ahl aided,  leutr 
energy  nachlnea  are  approiKutely  $^00,000  for  100  UN  imlta.     Oparatlng 
Doats  tor  both  typaa  of  ■achliwa  would  tnolude  labor,  Htntananoe,  auppllea, 

niyalclata  and  englnaera  In  the  United  States.  Canada.  Franoe,  Unltad 


of  tlila  type  of  acce 


le  or  very  high  avarag*  pone 
y  of  California  at  Da««  are 
ternlne  1  this  nex  MChlTie 
Ihaae  vary  high  power  Ifv 
m  processing,  but  may  be  Bdv 


Brynjotfsaon,   k.   (19T3)   'Factors  InflueTielng  Econiw 

e  EKsluatton  of 

rradla 

Irradiation,   Panel   Proceedlnga  Scrlea,   Vienna.    1; 

9T2)   Cost-Benefl 

Ehergy  Agancy,   Vienna.   Jlustri..   pp.    13-35. 

^ 

Farrell.   J.   Paul,   Jr.   <198n   -EiaiBlnatlan  of   Produo 
Soianoa.   Vol.   MS-ZB,   Pto.   2.  iprll.  pp.    1TB6-93. 

naaotlon.  on  Nuo 
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ST.  Vlan 

■Irradlitlan  In  tta*  I^.>duatlon,  ProMKlnf,  tnd  Hindllni  of  toot,'  (198*) 
Food  tnd  Drui  Adalnlstrttlon  PropoMd  Hula,  Fcdaril  Railstar  *)  (No.  11, 
F«hru»ry   1».    19B«1,  pp.  5TK-S722. 

LMun*»-3olir,  IMnucl  C.  and  Staphm  M.  HatUiwi  {1}g«)  •CoiparaU**  Eeoooat 
FMtsrs  on  tha  Um  or  Ridloninlld*  or  Elaotrloal  Sowoas  for  Food  Prooaiil 
with  Tonltliv  RadlBtlon.'  Papar  ireaantad  at  tha  Stti  Intarnatlonal  Naaiing 
on  Radiation  Taahnotofy,  San  Uaso,  California,  Ootobar  21-26. 

HattlMHa.   3t«phan  H.   [19B5}  lattar  to  Roaanna  Hantier  Horrlaan,  Juna  24. 

Nablo,   3.   1.    ass*)  'TM  Status  of  tha  Induatrlal  Uaa  of  Salfahlelded  naotr 

BoBbajr,   India,  )Uroti  1-3. 
O'DoniMll,  Halilfl  H. ,   19SS,  lattar  to  Roaanna  Hantiar  Horrlaan,  Jun*  IT. 
Rutt,  Jaaa  P.   {19BO  ■The  Applloation  of  Hlita  Enarfy  Elaotron  Baaa  looalara 

tors  for  tha  Presanratlon  of  Food.'  Papar  praaantad  at  tha  Igtta  annual 

Haatlns  of  Rataarch  and  Danlapaant  liioolatai  for  Military  Food  and  Faolm 

SfstaBi.  Inc.,  cnieago,  Illinois,  April  3-5. 
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tLTEMtTIVCS  TO  inUDUTIOi 


a  Irradiation 


Laohnoloclas.      iTrad 

its  tKhnloal   and  as 

aaiblllc 

taohntquvs   both  In  t 

prooassora,   retailer 

,    »nd   e 

mauners. 

Thla   chB 

Mathods  for  E«Un<Hn|i  Bhalf  Llfa 


Food  teehnologlata  oonti 
or  pariahable  foods.     Three  aj 

ui  to  develop  wayi  to  Unithan  tha  Hialf 
preaches  are  highlighted  belw. 

Contrallad  Storage 

Hafr Iteration  Is  a  boho 
or  Hny   fruits.     Apples,   pear 
stored  for   lone  periods   {^yal 

an  atBoaphpre  filgher  In  *arBi. 
•Ir.      This  (nvlronof-nt   slauB 

■ethod  used   to   lengChan  tha  Barfcatlnc  s 
.   grapes     le«ns,   and  tree  nuta  are  coiH 

and  ftr,t2tT     19S2.   p.   ]6B).     Controllad 
United  Slates  to  atora  applea   for  ]>aar  re 
ere  iioftg*  r.)c«s   conblne  r«frit*ratton  h 

dlo.lde     Mj     und     owr  In  oiigen  than  n 

sloifad  doMi  and  vngr  funcl   are   suppressed   <3 
Fackaglng  vterlals   suoh  «s   polyethrlen 


Hodined  or  OMV- 


retall  neats  (nice  198^.  p.  121).  Under  refrlgerBtlon  the  J-layer  paakai* 
oan  protect  ground  beef  for  10  day*  and  solid  bear  euti  for  3  inaka.  Ullaon 
Foods  Corporation  has  pattttnntd  USDk  for  approval  to  usa  a  controlled  ataa- 
sphere  packajln)  aystaa  to  Increase  the  shelf  life  of  fresh  pork  {Food  Chaa. 
NaH*,    19B5,   p.   2i1. 

Edlbla  Coatlniis 

tnothar  shelf  life  ntenslM  technique  la  to  apply  an  adlbla  eoatins  to 
fresh  produaa.  nuts,  and  naata.     Savaral   vvralons  of  thla  ooatinf  ealit. 
On*  Material,   oallad  Pro-long,   Is  a  pawdarsd  alitve  of  lipids  and  ■  polj- 
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t».    19K,   p.   531. 


,    19K,    p.   51). 


alia  rtduocs  ausseptlbllity  Co  ohill 

th*  oppoait*  «rrect1   ■nd   increases  resistance   tg  sane  t 

paira,  ind  pliaa. 

Natural   adibl*  coatlncs  hava  also  bean  davalopwl  li 


days   (ikndres.    ^9Sab.   p.   5B)     THe  cditlne   Is  a   tastele 
factured  fr»  vegetable  oil   ttiat  is  applied   In  conjun 


IFllck.    1985). 


rtah  or   Uy  coaMnlng  ttH 

rish  wastier   wl 

jTitroger)   In  the   packag 

valued  iiy  the   Industry 

Fliofc.    1985). 

aignirioantly  inoreasin 

sheir  life  thr 

the   potential   for  C.   bo 

ullnuB  type  E  o 

flah  spoila   ir   proper  t 

•perature  cdntr 

(Eklund,  19BZ,  p.   111) 

„Googlc 


VI 1-3 
FlMtgltlOB    AlttmitlK 


trol  lni«ct  ln( 


'tatitlon  In 


Include   using  oiygenless   elr     coli 

th*  grain  illo  If   (rop«i>lj  waltd 
four  nnths  idthout  tnTaatatton   (Bol 


Pathogana  In  food  dapcnd  u 


and,    198*. 


d  Stagaaan,   1985         Thus     control  proeaduraa  can  b« 
allnlnatlng  raw  product  con tanl nation,   tapraving  prooaaslDa 
aloplng  nore  affaetlva  po*t  proeaaalng  aathoda  of  patho^VD 


BiBlth  orflc 


■used   by  Salnont 


r  (Snoyenboa,    19851.     Ther 


altli  protaction 

Other  Baana  na 

terial  pathogtna 


sr  acaauraa   Includa 
hr  feM  Bill  throt^ 

Soaa  of  tha  aoat 
nd  thoaa  attll  on 


)   produce  anlaal   feed   Ingredlen 


e  cloaa  to  aalinon.U.-free  by 


final   product, 
using  ■  1.5  HaV 
of   paltetlied  f 
1.  probably  not 
aantal   contaaln 

a  another  teehnlflue.      Israel  has  built  a  daaon  strati  or,  faoll 
Hertron  beam  eccele-ato-  to  Irradiatlon-Bterlllie   Ho  tons 
ad   pe-  hou-   (Kllng   r,   et,   al.,   1985),     .SalBorena-rraa  faed 

tlon  throUKh  the   al    .   by  rodents,  and  «v»n     naeot         Jmother 
lla   proUfer.tlQM  in  anlaala  can  be   feed  additi.ea  ^loh 

shedding   in   fee 

21  Hatntal 
production:     us 

e  SalBonellfl  persistence  In  animal   Intestines  and  SalBOnalla 
1  «tter   (Sioyenbos,    1985.   PP.   90  and  319). 

good  fara  practices  to  prevent   croas-oont  Hi  nation  during 
SalBonalla-f>-ee  eggs,   aanltlaa  the  ohloken  house  In   batwaan 
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)  Altir  th*  proccdur*!  at  thi  beginning  of  th*  (liugnMr  llD*>Hh«-* 


and  other   pathogens  In  t 
tank  with  lenperatura  lo 


■  til  SalaonelH  £';   adding  luetic  acid,   a. 

tnlnaClan  In  t)ie  kitchen;  and  monilorlni  tor  Sat- 
li  line  {uhlch  Hill  be  nare  practical  as  sore 


5>   Infom  c^nnrclal  food 
natnCBlnlng  vtl-y  Ioh  remger 


ntll  it  la  well  d 


a  (bout  tM  iaportsne*  of 


duoatlan  of  thg   f 


aev«n  Sallwnella  control  options.  While  Curlln's  atudjr  Is  pa 
uould  be  Interesting  to  conpsr*  the  reaulti  against  a  study  u 
ting  horlion  and  considering  various  clustara  of  optlona  to  d 
'optlasl*  package  of  control  options. 


trichinae  and  coala  only  T  to  ID  cants  p 
option  Is  a  blood  rait  that  Idantin**  ■ 


/  Sttn  acaldlnc  —f  alao  replaea  dafaatharlDi  Baetalnaa  to  *o>a  aitant. 
/  I  procedure  used  in  aona  U.S.  planta  but  not  tboa*  aiportlnf  bo  Europe 
here  several  oountriei  hav*  outlamd  ohiortnatloti  of  elilll  uatar. 
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Tabic  Vll-t.      B*ii*rit/Cost  Cmp*rlion  oC  Elann  SBlaonall*  Control  Options 
for   Poultry  In  Cinidi,    1982 

Control  Dptten B/C  ratio   ■/ 


Clesn-up  «nd  dl3lnf«cttoii  of  t 
Sterlllie  f»m)  to  prevent  S»lii 


r   young  ehlckt  to  S«l»one 


based  prlurily  on  aipert 


rlyt 

«nlg™ni  opuon 

."Liiiir 

kill 

oement  of  BarMge 

ubstantlilly  grea 
•»  tlasf.  dU..t  H 

cooking  re 
to  hogs.     Tt 
ter  than   sla 

Tnio 

plaoaa  mndll   Cont 

rol  Options 

Stveral   options  fi 

ne   bean  sj 

th« 

"     *  public  heelt 
to  oook  seat  thor 

;,;;:;%': 

Hat 

oats,  and  soil   ■ 

nd   before  e 

such 

«  *.g«tloi..l   ™ 

Bpslgn. 

•«.; 

°     1  screening  progra.  for  pr 

drugs  (Fiyer  and  Dubey.    19B 
se   it  wuld  eipose  some  urln 

oortion  of  SDK  hoilthy   fetuse 

■  Inspection  tedinlquM  suoh 


=h  their  hands  after  cort»ct   with 
could 'toe   cut  by  50  paroant  with 


h  uould  dettet  those  ulth 
or  trestHnc  with  MiBoiAat 
pproBoh  haa  lasjar  draobaohs 
he  to  lie  dnigs  or  raault 
Ington,    19801.     Firtharwir*. 


J/  M*at  n««tj  to  be  haatcd  to  6<fiC   I  MO°F}   for  ^0  ■Inutes   (Dubey,   1 
for   20  Btnutai. 


,y  Google 


to.opH 

Control  of   toioplamosls  In  cats  on   rarma   raising   rood  inlMls 
tlnatlon  oC  cats     strict  <lletBry  control   for  cats   (no  hunting  rat 

)ne   or  these   three  options  Hill  be   100  pcroent  efrectlve  In  ellnl 
isDoals.     Nora  rigorous  study  Is  neadad  to  datamlne  tha  ralatlva 

re  relatively  high  net  benefita  to  society. 

either 
a  and 

natlni 

lenla  siglnati  la  a  pathogen  Identified  under  USM'a  Food  S»Ttty 

and 

Both  these  options  cost  tine   and  money,     aso.   cooking  ■.r  fret 
tha  appasranca  or  ma  iwat  and   restrlcca   Its  use:  coolced  mat  cs 
1   as   fresh  neat,   and  previously  froian  naat  «>y  "uaap"  too  auch   ( 

■i^aaMi 

color,  and  flavor  than  cannlTig  Movavar,  proeaaaora  have  continued  to  ref 
tnernal  processing  to  shorten  the  heating  ttaa  and  thus  reduce  the  stress  < 
prodiHt  quality,     Meptle  procaaslng  uaca  the  principle  or  rapid  heating  a 


58-005  0-86-36 


,y  Google 


.   196},  p.   99).      Ur«t  Tlmm  hHting  appllad  to 
■etal  oan  r«ult(  In  •itriBtl)!  short  prgo«MlBC 
Unlvardty  vT  Caltfarnla,  M(t*  ar*  taatlnt  a  am 
iquld,  ult  nr  sucar;  paralt*  paoliailBS  low-aot 
requirwent*  by  20  pcreant  (knon.,   I9H|,  p.    1S)> 


Rapid  aurrao* 


derdoped  by  Rl< 
imfnoribla  «nv 


fr««ilii(  tachniquaa. 
(Von  hmdllni  duagg  aid  prwanta 
*,   p.  60-61).     A  fraailni  pi-OMM 

'yatal*  and  craatlni  an 

I  detalopad  bj  Bcatrlo*  atlOHB  treaia-drlad  *e(ctabl*a  to  ra- 
'  than  air-driad  vtgatablaa  (ana  of  tha  twncflti  irradiation 
,    19B*b,   p.   35). 


onution  of   loa 


Jin   iapoi-tant  oonslder* 
Ity  or  any  nau  procasa  li  Fi 

If  Irradiation  Is  balng  con 


0  aDandon  ailatfns 

olalon  Is  idlathar 
d  ppodiwt  to  raaoup 


.hla  atudy  wa  not  to  dawinatrata  Irradiation 

to  other  taohnoloflaa.     Hotieier.  to  give  tha  raMar 
nt  costs,  tabl*  VIt-2  lists  ^on  istloatcs  for 

be  TUilesdtng  to     oipare  t>ie  estlutcs  in  tabic 

,  tha  varying  tli»   rranes  uitd     and     Iffarant 
uMd  bi  aaeh  resvsrcher.      Use.   sua*  traat«anta 
y  IniolTa  auppleiHntary  practlo**  or  handltng 
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S*<*ral  U.S.  Fedaral  Bganclas  have  re(ulBtory  roles  In  rood  Irradtatlon. 
Tha  initial  regulator  thsc       praetssor  InMrtstad  jn  trradlatlni  fsod  or 
■nlaal  faed  aust  satisfy     3  th*  Food  and  Dru|  Idatnlatration  (FM]  of  Ui* 
U.3     Dcpartawnt,  of  Heajtn  and  Kusan  Services.     Proeeiior*  puit  ocHp^l'  with 
FW'a     egulatlons  prescrlM  I  safe  use  of  radiation  on   roods  or  obtain   approva 
through  tha  petition  proceaa  for  additional  uses.      If  a  pfootssar  wlsNea  to 

also  petition  USbA  for  pcnlsalon.      It  faollity  using  radioisotopes  19  the 
radiation  flowoe  nust  ba  licensed  by  the  U.S.   Huclear  ReeuUtory  i«rni3»lon 
or  an  ^reenent  State       If  the  radiation  la  aadilne-ganerateii     the  nachlne 
■ust  coaply  uith  FD>  perfonaanoe  standards.     The  operator  of  the  facility 
■ust  ooHply  Kith  State  regulations       f  apptloable,  and  Hitn  Occupational 
Safety  and  Health  UaL  Istratlon  Units   f^r  worker  aiposure  to  radiation. 
Casks        vhloh  radioisotopes  are  ahlppad  Bust  caaply  utth  tha  Departaant  of 
Transportation's  aafaty  requlraiaents  and  design  criteria  and  auat  ba  ravlmwd 
by  tha  Nuelaar  Ragulatory  Coaalsslon. 


CoMWrclal  Irradiation  la  legal   for  onlr  a  few  foods  In  (h*  Unites]   Statvs 
today.     Spices  for  tngrtdlent  use  are  the  only  foods  Irradiated,  and  tha 
■oluMa  are  shII.     A  rule  proposad  by  FDK  in  February   19B     oould     llou  the 
use  of  lOH  doaes  of  radiation  to  delay  ripening  cf  trrah  fruits  and  vegEtsbleB 
and  to  kll       usects  that  Infest  food.      Irradiation  of  foods  for  lonmrclal 

and  dri«  lau  of  the  united  State       i'  U.S.C.  301-3»  {Takegudtl,   1983.    p. 
Z13J.    V     A  I'JSfl  aoendnenl  tj     his  Aot  specifically  Includes  'any  sourca  of 

of  a  food  additive     J     U.S.C.   321).      Ihr  Food  Additives  AmendBenl  of  1956 
(P.L.  SS-929     requires  processors  to  conply  oitn  FDA  regulations  prescriblnt 
aafe  use  of  radiation  to  treat  foods  □     processova  nay  siAait  a  food  addltte* 
petition  ulth  data  supporting  an  anndDcn     to  these  regulations  ISI  U.S.C. 
3«B).      me  Federal  food     brug.  and  CosnetU  A<:     states  that  food  is  sonsldarad 
adulterated  If  It  has  been  Intentionally  irradiated,  inleas  there  ta  a  ragulatl 


of  radiation  at 
ect  Infestation  1 
to  .15  KGy)  to  1 


1/  Jo   the  Federal  Food. 

Drug   and 

.  -foe 

Irtioles  used  for   food 

and  all  Ingradlents  In 

cles   (21   U.S.( 

;.   321 

States  Code;   F.L.— Fubl 

le  Law:   C 

;fr— Code  of  Fi 

Fll— fodar^   Ragister. 
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uMd  bMWM  0f  Um  mtlaMllty  of  !•■■  •ip«itn  and  aular  ta  ma  Btaartoali 
In  t963,  FU  apprond  a  patltieo  subalttKl  ^y  th>  Dcpirtaatit  of  Uw  *ragr  tor 
Irradiation  of  cann<!<1  baeon  at  doaea  of  U  SO    to  5,600  kradi  («5  to  S6  kOri 

(ze  FB   Ii>fi5)       HoHoer,  In  19£B,  FD«  rcvolced  the  ippronal  after  iddltlaaal 
<lata  froa  antnl  feeding  atudlaa 
Ua  on  m    5116)       At  that  tlB 

Irradiatad  hia  baewa*  It  Ml  baa 

(33  n  iims). 

In  JuIt  19S},  fDI  approvad  (aaaa  radiation  ts  aontrel  alerobtil   aoofcaala*- 
tlon  In  drlad  sploaa  and  dehydrated  letetabla  aenanlTigs   (enlen  and  larlle 
iwnidrra)  at  doai-s  up  to  1,000  krada   (10  kCy)    (HB  FR  3D613).      In  Jiaa  191*. 
this  appron     m  expanded  to  ooiar  Inaeot   Infestation  as  wll  (49  Fl  2*9C8). 

are  traated  prlaarlly  >rtth  athylana  oilde.      ka  the  rulee  goyirnlng  Mrker 
eipOJift  to  ethylene  oilda  baooaa  atriotar,  jplce  nanufactureri  mt  look 

Two  UMS  Here  approved  In  the  auanr  of  19SS.      Dried  aniyaa  praparittoaa 
oan  be  irradiated  it  doses  up  tr>  1,000  krada  <1D  kCy)  for  Inaeot  and  Bloroblal 
control  (50  TK  2*190).      In  July,  FDl  approved  the  treataant  of  pork  cHrcaaaea 
and  freah  =ut=  of  pork  at  doaea  between  50     rd   100  Vrsda  10.3  to  1  kGy)  bo 
onntrol  Trlchlnella  spiralis     (the  orja  Ism  thst  causes  trichlnoala)    (50  FR 
2965B-9!.      Irradiation's  use  on  pork  must  slJD  tie  ■ppro.e.l  by  USDi  (SH 

Under  ailatlnf  FDk  r*(UIatlona>  retail  packagaa  of  irradiatad  (tkoda  «■■% 
be  labeled  -traatad  with  tannine  radiation-  or   'treated  with  (ana   (or 
alaotron)  radiation.*     Wholasala  packagaa  and  invoteas  or  billa  of  IbiUdb 
for  bulk  ahipaants  auat  add  the  ptaraae  '-do  not  Irradiate  again'  <2I  CRF 
179. 22/2" ). 

t  packaging  aatarlala  oan  ba  Irradtaftad, 
aia     ?     CFR  179.*;).     For  eiHpl*.   ir  ■ 


oould  b*  uaad. 

Congress  Included  Irradiation  In  ttie   food  addttlK*  daflnltlon  to  b« 
siB-e  that  the  procaaa  uea  aaf*  by  requi  ing  sdequete  aafaty  taata.     For 
addltina  that  nay  become  a  large  portion  of  the  diet,  wholeaOBanaaa  faadtni 
studies  are  perfonwd  to  dateraina  that  the  additive  la  ■Icrsblologioally, 
iiutrktlonally     and  toilcologlcally  aafe   (Takaiuohl,   19B3,  p.  2151.     In 
t  adltlonat  snliut  feedliiE  studies,   laboretory  anlulB  are  fed  aiaggeratad 
aaounta  of  the  test  aubsCsnce  to  provide  *  safety  fsotor  uhan  applying  tha 
rasults  to  huaan*.      Feeding  enlaala  enough  of  a  spaclfle  irradiatad  food 
iteB  to  obtain  a  100-fold  safety  factor  Is  cloa*  to  lq>oaalbl«  baeauaa  it 
Hill  sanraly  affect  the  mitrltlonsl  balance  of  their  dleta  (■i9  FR  5715). 


„GoogIe 


to  ..tr.polite 
■  qh.mIo.ny  3 


coneentr»tion  of  unique   radlolyti 


to  5,[)00  Krada   ($□  VQ^)   beoausc  of 


to  uM  Irradiation  on  foods  has  been  (ranted 
Idual  petitions  subBltted  to  FDk.  Honver, 
Dlaalon  tnraj(h  t|*ney   action. 
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On  rabnury  1*,    198<,  FDl  pubUahcd  *  propostd  rul*  Uiit  would  allow 
tha  uM  of  Irrvllrtlon  to  4*la|P  rip«nln(  of  fr*ih  fruita  ■!«]  vcsctiblas   una 
to  kill  iBMOt*  thit  iBfMt  food  (49  Fl  5T1«-ST2i).      Doscb  oould  not  (leaad 
100  tirsdt         irGj),     FDl  1*  slao  rroposlnf  to  r*I*«  th*  Hiinun  doBsae  far 
drUd  ipiocB     nd  *«Mt*bl*  MaMUlnc*  fro>  1.000  to  3.000  lends     10  to  30  kCy). 
This  jjropoiad  rul<  foIIOH*  in  advineod  notio*  of  propuod  nil*  aaking  and 
publio  ooMwnt  partod  laiuad  In  March  1981. 

FU  rrapofa  aipandln(  tba  aouroai  of  lonlitn(  radiation  far  troataant 
of  fooda  to  Inoliala  a-rara  ganaratad  friM  aaohtnaa  oporatad  at  anarn  1«««1* 
not  to  aioaad  S  ■tllloa  alaatron  (olts.     Iha  propoMd  nil*  Mould  rals*  Um 
pcrattted  ancrgy  latal  for  alaatron  accalarator  aaiAinaa  Trtm  i  ta  10  ■lllloa 
alaotron  volt a. 

Thia  a^a  propoaal  Bontaliu  raiulatlona  for  flna  Irradlatlnf  rood.      Flrw 
tnuld  ba  required  to  Kava  -a  quallflnl  p*  son  tiltli  rtprn  knowledge  of  radlatlo 
prooaaainc     davrlop  i  ich*<lul<d  praCrat  apectfrlni  tha  dose  range  needed   to 
aohUva  the     ntended  effect       Tn  addition,   FD*  ha)  reserved  the  right  to  In- 
Bpaot  th*  prMeaur  j  records  pertaining  to  th*  Irradiated  roads.     These 
records  uill   include  tAs  food  treated,  tha  lot  nuaber,  the  icheduled   proccaa. 
dlatrlbutlon  of  the  Irrad  ited  food  [.roduct     and  data  of  Irradiation.      1h*M 
rocorda  auat  t«  svalleDle  for  FDik  Inspection  for   1  year  b*|POfld  tha  ahoir 
llf*  of  th*  Irradiated  food. 


On  the  oontro 

verslal   laaia 

■  of  labeling.   FDl 

rm 

sraed  ita  earltar 

poaltlaa 

■tatlng: 

eed   for  a  Bpadal 

1«>*1 

on   Irradla 

ted   foods 

pTopossl  voul-d   ll 

the  cond  tlom.  of 

of  irradl. 

to  »»  sefe"   <*9  Ffl 

57   8>. 

ih*  propos 

el  iiies  o 

B  to  isy     ho> 

«Yer.   that  FW  irf 

formation 

be  ling  Issue 

on  this  .res.      FOA  da- 

elded  to  r 

etsln   the 

labeling   requlre«nt,   -trested 

w! 

th   lonlilng  radlat 

Ion— tfo 

not   IrradtaU  sgaln 

adlatad   foods  and 

for 

the   Imolo 

e  or  bill 

'of  ladlnf  uaad   In  shipping  bul 

>tat*d  that  th*  •«* 

noy 

d*t*raln*  whether  fo< 

a  above  ICW  krada 

Wy)  can  to 

lout  additional   to. 

entsa  studies  oT   r 

■terlllied 

the   tray  In   1976. 

Theae  studies     subnl 

tted 

to  FD*  for 

their   re 

1   1W     oonalatad  o 

series  of  20  inln 

■ss  the  safety  of 

«htck«i 

SVerage  d 

o»e  of  5  900  KradB  or 

S9  kOy)   in  relatlo 

o  mtstlons.  ti^n 

*ff*atB, 

toitolty,  •■ 

>d  other  aal-ety  con 

cer 

n.     Thayer.    19S«.   > 

p".  355>. 

Iterlnc  {.he  90-dBy  public  oosiaint  period,  FM  reealaad  o*ar 
FDl  Kilt  study  th***  csaHnta  to  b*  aur*  that  tha  publto'a  oonoa 
the  preposad  aotlon  are  addraaaed  in  tha  final  rule.     M  tha  tiaa  of  t 


„GoogIe 


fSiS  ]tpprQ»»l   for 


>  Food  Saftty  *ikI  inspection 


■nd  CoiBctle  let  <?i  U.S.C    153. 
at  IrrwllBtlon  wtll  FD*  Has 


HuptUn   is   an 
te   or   foreign 


Heclder  (IgnM  ■  regulation 
3   3.000  krads   (30  kGy) 


M51.  Under  the  reBulation.  i 
l«r9  auBt  label  Trash  ft-ults  and  ngatables  that  have  bee 
els  tiaiat  Includa  an  Inlarnationsl  logo  (see  figure  1  in  c 
ateaent  'PlCOMJkVED*  or  "PICOWAVEO  TO  DTEND  SHELF  LIFE"  ( 
iCion  do*s  not  bacon  a  final  rule  until  It  U  publlshad  li 
■glJter  folloHlnt  rarla«  by  Ui«  Offloa  of  NaiuwaMnt  and  Bi 


,y  Google 


r  3tata  letlons  ■ 


t  b*  BBiwlBtant  Hltli 


vlalonB  In  tha  Fadaral  Food,  Drui 
praaaptlon  qutatton  la  llkaly  to 


of  rood  othar  thw  Mat 
narallr  hava  Jurladlctloa 
c  Fadaral  praeBptlon  pr<^ 


Inother  araa  iihara   USDK     vgulatea  the  use  of 

radiation  on   fooda   la 

throuth  the  quarantine  protacnls   at  tn*  Jlninal  and 

Flant  )<e>lch  Inspection 

otlona  to  .volfl  the  accldMUl 

Introduction  or  ipreadlni  at   anlnsl  or   plant   pest 

ana  diseases  between   aerl- 

cultural  areas.     Kith  the  U.S.   Enrtron«*ntal   Prote 

ctlon  Agency-s  cancellation 

or  ethylene  dlbrcvlde'a  use  as  ■  funlgant  for   fre 

h  produoe,   »PHIS  has  had   to 

develop  and  approve  alternative  dlalnfeatatlon  » 

hods   that  win  aaiiay* 

quarantine  loala. 

aclentlats  since  the   1950'b   (Engel,    IMS,   P. 6).     II 

aaearoh  on  Irradiation   of 

Hawaiian  papaya   to  control  laelon   fly   stid  "tdltfrr 

nean  and  Oriental   fruit 

rilea  ia  aurflolent   for  kt-HlS  to  praaorttf   >     usra 

ntine  treatment  level   of 

a  Bilntaun  or  13  krada   t.Ab  kGyl    absorbed   by   the   1 

sect  larvae   (Secretary   of 

Mrlculture.    1985).      But  FO*  approval  ^uat  hi.  gran 

alternative  can  he  used.      Reaeardi  on   Irrgdiitlon 

smtablllt,   to   control 

Neilsan  and  Carlbbaan   fruit   files  tn   (rapcfrult  la 

tlon  of  I*otop*( 

Ihe   other  three  Federal   aBenoles  that  have  a 

role  In  refulatlna   food 

Irrad  atlon  technology  are  the  U.S.   ICuelear  Hegula 

tory  Connlaslon   INHC)  , 

the  Occupatlotial  Safety  and  Health  *ilBlnlstratlon 

(03Hk},   ind  the  U.S. 

Bepartnentof  Tran.port.tlon(OOT). 

Facl     ties  using  a  radioisotope,   auch  as  coba 

lt-60  or  eeslum-UT.   -uat 

b«  lUenied  V  th*  NRC  or  an  agraemant  state.     Twe 

flty-aevan  states  hava 

■  ntarad   Into  agraaMnts  irtth  the  NRC  allowlni  thaa 

to  lloenaa  and  Inapaat 

and  poultry  products   after 

uTay  hav*  left  s  FSIS-lnapected  plant   to  datemlne 

whether  they  have  baooM 

•dulterated     Clpolls     19851. 

SCO  Board  of  Suparvlaora 

tabled  •  proposal   an  JIugus     1],   19S5  that  would  ha 

*a  required  poattng  of  algn* 

for   Irradlatad  food  produats  at  the  point  of  sale 

In  tha  olty  and  oounty  of 

San  Franelaeo   (CFI,   1«5,   p.   2). 

„GoogIe 


saf.t,    d.^>lgn    f^Btiirs 


;/  03HA  dfwa  not  han  any  Jurlsdlntlan  ovar  itorliar  iipaBur*  to  radiation  In 
racllltlas  using  reietor-produoMl  radlol lotopaa  la  thalr  radiation  aovree. 
However.  oSlu's  current  worker  aipoiura  lanl*  ara  aaaantlally  the  aaaa  aa 
NRC'3  standard!  Tor  ■ailnim  eaposure  to  radiation. 


,y  Google 


Th*  DapartHnt  of  Enargy  [DOE)  has  no  r*gul*terr  role  tn  rood  Irridla- 
tlon.     Continuing  ■  resHrch  Interest  or  Ita  predeoeiior  igenBy,  the  Atoalc 

These  rood-related  progrsBS  sre  discussed  In  Chapter  T.     DOE  also  prodtic*B 
satll  auunts  of  aobslt_6D  and  has  limited  supplies  of  cesluv-ITT  which  war* 
r»co»erad  froa  raproctsslnc  of  spent  nuclear  ruel  beiun  In  19T*.     DOE  Is 
■■king  part  of  tha  oesluiit-137  supply  available  on  a  leased  basis  to  print* 
trredlatton  ooapOTlea.     This  situation  Is  discussed  In  chapter  XI. 


VIII.      REFERENCES 


1-8,    19B5.   I 
Generei  Ser^ic 


ons  for  Etaluetlng  the 
repared  for  the  Director. 

tlon.  Washington,  D.C., 

985)  conversstlon  with 

ichard  E.   Cunnlnghsa.  Dlr«- 
fety.  U.S.  Nuclear  Regulatory 

Ion.  U.S.   House  of  Repraaent*- 

•anent  of  the  Food  Safety 

nal  SjBpoalun  held  In  Wsahlngton.  D.C.  Karofi 

ale  Energy  Agency,  pp.  297-309. 

or  of  PSIS  (19K)     Latter  to  Dr.  Martin  A. 

technology.    Inc.,   September  9. 
n  (196*)  Code  of  Federal  Regulations,  title 

the  Production,  Procewlng  and  Handling 

Packaging.  Michigan  State  University. 


.  Offloe  or  Stendtr 


f  Food.*     Food 


„GoogIe 


!t.     THE  IKTERNATIOH*L  SIIUHTIOir 


Thi  IrrBdlttsd  food 
In  1983  oontalns  several 
•979.     The  1979  atandard 


r  3.    19B0  to  updal 


,y  Google 


1  do5e  applied  dspAnda 


I  of  t 


should  nnt  t«  rBg 
b*«n  *st*bllsh«d' 
R«t»ll  Labtllnn 


In 


1983   » 


rlite  for  uny  purpoau.  Th* 
ur«  ipprovall  of  hlltwr  doMB 
d  thit  th*  1,000  krtd  -valua 
jpp«-  Unit  (bov*  Hhlch  Irradi 
1  *c  or  twIOH  Mtilch  s*r«ty  haa 


CoBiilislon  rgvtritd  Ita 
rstdl  labcllm  or  irradl- 
■gei  of  IrradKttd  fooda 


ell  1 


ln|.  TTh  Food 
be  Idcntiriad. 
t  typ*  of  Idantiri- 

1  U>  ■*  food  uhien 


1).     The  CoBidtt 


to  the  n»™  of  the  food-  (HoRay, 
nded  that  rrsdlated  Iniredtanta 
r  In  Icited  on  the  label.     Thaaa 

AllB*nt.rlu.  Co«d»lon  at  Ita  July 
■rter  two  rears  the  laMlinf  ra- 


s  —  300  k 

h  —  2Z0  ki 


Souroe;     Codei.   1980.  | 


„GoogIe 


t  the  Cod«i  Alls* 
Ion  for  fe-lrr.cti 
d       IhF  19BD  Eipr 


roods   should  nornally  b«  IrndlateO   only  cnc 

repeatW   IrridUClon  BUHt  He  justltHd.      Un 

19   BllDHd   for  die   fDtloulng  roods:   1dm  nola 

sted  et  dos 

foods  •t\crt  the   foil   dose  Is  ippll*d   In  Inat 

allM.ils   fo 

r  a  speelflc  techn 

loglcel  purpose     Codei,    J^Bt,   P. 31       The   t^u" 

t-bU   Bveraje  dose 

rologlcsl   propert 

Here  not  slgnlfleintly  Inpslred   (Deport,    198 

T.   p.   12). 

The  Codei   Hlnentirius  Connlaalon  has  i 

lon'^r^Id 

Bllon  F.pllltl« 

InternttlOMl  Opportunltlea  for  Training  end  Heap 

national  Facility  for  Food  Irradiation  Teemolog 
tHbHshed  Dy  tn*  F«D.  the  I»H,  and  the  ttutah  HI 
and  Fisheries  In   19T8.      Ita  purpose  is  to  serve 


a  aa  part  of  feaaibUlty 
Iclals  frcn  QS  countries 
<Farkas.    1985.   p.   3.  up 


/  The  19  other  aenbar  eountrlea,  as  of  Iprll   1995,  are  Irscntln*.  luitralla, 
angladesh,  CwiK)*,   Egypt,  the  Fedarat  RapubllD  of  Garkany.  Franca,   Hungary, 
ndlB,   Iraq.   Israel,   Italy,  Halayala,  Htitoo,  iha  Matharlanda,  the  Phlllpplnaa 
yria.   Turkey,  and  lugoslnla  (inon..    ISBS.   p.  S-T). 


,y  Google 


ni*a*  tuo  Inttrnatlonal   (roup)  tuppltuvnt  tha  aetlvitlM  of  th*  Joint 
ria/lKl  Division         Isctopr  and   Raillition  «pplloatlons  of  Uonlc  InerBy   for 
Food  and   Hgrlculturil   bevflopiKfil     headquartered  In  Vienna,   Austria     lAloh 

the  quarterly  Food   Irradiation   ■        ■  -  * 


■  othar  ■eetlnea  focusinf  on  food 


-19S3  (Farkas,  198<, 


i9S^.  27  countrlas  n*d  isauad  uneondltl 
LLy.  ana  tha  quantltlet  Involvea  are  vsr 


ually  ualng   t 


lilng  dlspoaabla  ncdical  auppIK 


n*  Japaneae  have  op 

erated 

a  coinerclal 

an  averace  of   15,000  tons 

tatoas  par  yaa 

raeant  yaars.  Iha  Shlhoro 

o  Irradiator  h 

oapaoltir  of   10,000  tana   f 

19BJ.   p.   3«>.      Ihe  Kilhor 

0  ftata 

1=   Irradiator 

and  proceaalng  oonpltl  op 

by  the  Shihor 

ttokkaldo  for  an  approilma 

t    r  i.aBini 

Japanaa*  rood   additive   i. 

United   States  to   keep  pot 

atoej 

froi  sprouting 

Tti*  uln  objaetiva  o 

f  Ih. 

Irradiation  tr 

,  the  irradiator 
quality  potaloaa, 
hf  year   (Ibid.   p. 


y  Thla  35.000  tons  doaa  not  1 


,y  Google 


„GoogIe 


TTi«  Matnarlinda  hil  bam  vary  Botl**  In  tha  fa 
th«  lait  Mvaral  yaars.  B*alitaa  providlni  i  pilot 
irrzT,  tlM  Cutch  hiv*  a  BulClpirpol*  »«r*loe  Irradl 
Irradiataa  about  TO-a;  tona  of  food  a  uaak.     Tb*  H 

for  aleroblal  enntrDl  piB-poa*s.  Fresh  agrlouUiral 
traatad  (Ltaoborat,  19M,  p.  2).  Paekag**  of  trrad 
Hatharland*  mat  carry  eh*  »ywbol  •tionn  In   ftgur*   1 


on  riald  In 
a  tor  for  bb« 
In  Ed«   that 


#•% 


Irradiated   foods  wre   first   1 

ntroduced   to  the  South  tfrloan  aarkat 

during   1978-79  Barkatlng  trials  of 

trrsdlatsd   potatoss,   asngoal,   papayas. 

and  strsMbarrlfs.      Currently,  tbere  ere  tbrae  Irradiator!   In  South  Amca 

that  treat   food.     The  nexeat   plant 

upgrsded   by  HEnO,    Inc.   In   198),    la 

de»oted  solely  to   trrKHaClng   food 

In    l^ai.   S.OOO  tons   (oonvartad   to    100 

krad   [1   kCy]  equivalent)   of   ftesb 

fruits,    soae   vegetables,  and  aango   aohar 

radiation   procaaslng  coapany  that 

Dsas  gaaaa  radiation  to  aterllln   dlapoasbl 

nedlcsl   produsts  and   crosslink  pis 

sties,   Irrsdlated   sbout   18,000  tona   of  dry 

and   dehydrated   foods  and   spleas   In 

eonvertad   Into   a  casnarelal   plant 

n   19B>.   and   Its  output  of  food   for   tb* 

iplcea,   potatoes,   onions,   snd   sapa 

ragua— have  been   treated,  but   the  doalnant 

food   product  has  been  »tr»i**rrle» 

Recent   Iteas  include  herbal  tea,   sugar 

cane  yaast.   ploklad  aancd.  and   va| 

table  pastes   (van  der   Linda   and    Brodrlok. 

1985,   p.   3).      Ito  labeling  Is  requl 

•d   for   irrsdlatad   foods  sold  in  South 

Afrlcs   (de  Het,    1985,   p.   5>. 

Sovlat  Union 

Saai-coaasrclol  seal*  dlslnfestatlon  of  grstn  has  been  reporta 
■  port  elevstor  In  the  Soviet  Union  ( Zaklsdnol  et.  •!.,  1982, 
rrsdletlon  facility,  uhloh  constats  of  two  1.1  HsV  mth  20  kx 
elaotron  seoelarstora.  las  plaoed  in  servlct  in  1980  (Ibid,  p 
aooclerator  Is  capable  of  Irradiating  200  tons  of  grain  per  ho 
gh  January  1983.  250,000  tons  of  grain  have  been  dtslnfestad  b 
is  facllltr  Ivan  KoolJ,   1985). 


T6-T7). 
Irratflstlan 


,y  Google 


In  igQC,  ibout  3.000  tons  of  dried  v«g(t*bl«  Ingradlcnta. 
cFs     food  for  liboratonr  anliHti.  ind  tniyac*  wtrc  Ir- 
d   Buyle,    t98><.   p.   6). 

vegitsble  aeasoniOBS  ire  Irradiated   In  ICsrvay,  France, 
a   (Farkas,    1965,   P.   9).     An   Italian  ngetabl*  1  '    ' 


neld  In  Vashlngt' 


on.    (1985)   'First  Haetlng  oT 

n  Food 

i,   August,   pp.   29-39. 
Oder  llKwntarliJs  CiwBlsslon 

1980)   Reconnendet)   InCerngtlonal  Cin^r 

■dlitrd 

Food a.   CAC/Vol,   KV-ffl.    1,   Co 

19616)   Recognenaed'liiternstionil   Code 

arm   of 

In  Scuth  Africa'  apeaoh  pras 

ndards  frograaiM.   FAO,   Done. 

(Vera   (t98>)   -Marketing  of   Irradiated 

nted  at  the  Hti  Internatloral  Meeting 

ng.  Ootobcr  22-26,   San  Dtago, 


„GoogIe 


EtKnnc.   J.C 
F.rk.s,   J.    1 

■nd  R.   BuyU  (1981!     "Eleolro-wohanlcal  Englnwrlng  Aapaota 
Cor  Daslgn.-  Revue  IRE  Tljdachrirt,   Vol.   B,   Ko.    1,   pp.   2-9. 

IFFIT  II*po 

9S5)   'Recent  DevelopiKntB   In  Food  IrrKllBClan   In  Europa   and   tha 

Srapotlua 
Entrgy   A|« 

cy,   pp.   215-230. 

(1981)   -Status  Report— Food   Irradiation   In  Japan*   In  CoaAlnatlon 

held  in  Co 

Agency,   pp 

LfMhoPSt,   J 

0.   (19811     Lattar  to  author   datM  Oetober  B,   3  pga. 

(1985)   Lattar  to  author   dated  April   17. 

W.   F.   (19BO   -Pilot  Plant  Operatlona  for  the  Food  Irradiation 

UB*d,.   K,1JI 

WHO    loch.    Rep.    Ser.    659,    G.na.a. 

11963'      "Ct-mrcial  Eiparlence  with  the  Shlhoro  Potato   Irradiator. 
atlon   Ke-.letter.   Vol.   T.   No.    3.   PP.    19-32. 

Introducln 

,   H.   J.   end  H.   I.   Brodrlck   (1985)   -CoB-ercial   E.perlanc*   In 
Radurlsed  Fooda  to  th.  South  African  Karkef  In  Food  Irradlafcloo 

van  KoolJ.   J 
»n  KoolJ,   J 

«-S,    1985.   International  Atoaic  Energy  Agency,  pp.   13T-14S. 
a.    CHeu)  Letter  to  author  dated  Hay   1». 
a.    (1985)  Letter  to  author   dated  January   U. 

(19B5)   "Tha  South  African  Food  Irradiation  Prograwa:      Rol*   of 

Intarnstlo 

Atomic  En* 

IMladnol,   a 

CT,»r«pko., 

No.    «,  pp. 

si   Syaposlim  held  In  Washington,   D.C.,. March  A-8.    1985,    IntamatlOH 

gy   Agency,   pp.   323-33'. 

A..   A.I.   Hen'shenln,   E.3.   Pertsovskll,   R.A.   Salt»o».   V.G. 

and  V.S.   Rrihaalnskl   (1982)   "Irduatrlal  Applloatlon   of  Radiation 

cation  of  Grain."     Translated   fre*  Atomaya  Energlya,   Vol.   52, 

5T-59,   January.      Original   article   aub.ltted  N,y  5,    1981. 

„GoogIe 


R  reDERM.  BESEARQI  AND  DEVELOPHElfl  ACTIVITIES 


Kilvement  In  food  lrr»ai»tloii  r«»tBrch  d»t«»  rro"  th«  " 
-«B  *jt8Dll3hFd  by  ?rs3lacnt  El=onhow»r  In  th»  osrly  19 
10.    Che   Army   Ouarte 

DIT.Kll3SlOn     UEC) 


econoBlc  reulbtllty   3 


ivta  of  Cre:sh  co 
(  Bun     1965) 


In  19B1    (G»0.    1976,   p. 


Canter  In  PMladelptili.     7)ie  Matlck   trradiitlon 
and  the  Unlwnlty  of  Lotwll  tn  Hasiaotiuaatt*. 


reieari^h.   Including  th« 

■clllt)  »■  subaequently 
ladalphli  raaaaroh  ointar 


,y  Google 


Il«PTtMnt  of  En»rg>  [POt) 

MC'a  ourrMit  IntcrMt  tn  food  irradiation  fill*  und*r 
Utlllutlon  ^atr^  *st>bLl9hwl  tn  mT  to  find  UMi  for  th*  nuolotr  uaita* 
Trm  M^mna  produce  Ion.  TTiefocus  of  DOE'a  rood  rradlitlon  Mtl«ltl»  1* 
on  low  doH  radiation  traatnent  af  roods  IevsIs  b*lcM  1DD  Icrada  (1  kCj), 
•apaolallT  Insaot  dl slnf »tatlon  of  rraah  produce  and  tnaccivatlon  at  parB- 
•Itaa  In  aaat  (Gilbert.  198*.  p.  3>.  Tha  radiation  louroa  for  thaaa  appll- 
oatloni  Is  »*luB-t3T.  •  ridloaetlta  aatarlal  Mparatad  fr*  dafanat  nuclaar 
Mit*  aatarlal. 


in  dad  savaral 

ntracta  In  conJuiKAloa 

with  tha  U.S. 

Dgpartaant  of 

»irlo 

ultura   (USM) 

al  laiinraltlea.      Th* 

a  to   detenln 

a  tha  ran 

ntandad  aurpo 

ea-odlty.      kpulloatlona  in 

er  atudy  Include: 

Ing  Florida  grapefruit 

and  Callfornl 

■eanslng 

ahal   fish  h.r 

ested  fren  po 

Bed     along  th 

coast  of  the  Unltml 

States       nd   t 

actuating  tr 

nd  freah   pork       To 

pork  Irradlatlcn 

cent  a to 

y  contracted  by  OOt 

lookad  at  tha 

blllty  or  IrraiJlatl 

ng  port 

trichina*  par 

a  te       CTW  K 

nlral.   Inc.. 

9S3         1 

another  atudy   rmdml 

by  DOE  and  th 

Natlona     Por 

vera  lntervlew»d  ta  learn  thair  r 

taction  to  th( 

Ion  concept  and  ■ 

aerial  of  deai 

ngs  of  Uila  atudy 

ara  dijouaaad 

tn  the  Aapte 

on  b. 

neftta  and  conauHr  ac 

To  >«-a 

loaely  aiaula 

a  oo» 

■orolal   conditlona.  DO 

la   fading  •  tl 

close  to  production 

ar**a.     Itia  irredtator  waa 

by   Foster  Vnr* 

ler     and 

the  idllpplng  c.ak. 

Mhleh  -ill  eoi 

tain  250,000 

Packaging  Co. 

The  Irradiator  end 

ahipplng  cask 

are  jiwa 

ing  a.fel,  rc^laws 

Faolflc  MorthHCat. 


cobalt-60  Irradiator  built  and 
This  Irradiator  contained  HO. 000  curies  of  cob«lt-60  atid  was  use 
of  eiperlaanta  on  the  possibilities  of  extending  the  ahel  fe 
fruits  and  vegetables.  Tne  results  of  these  eiperloents  were  ra 
two  USDA  pii>llcatlana  (Sranlage  and  Llpton,  1965.  and  Braalaga  ai 
)965>.     The  Irradiator  was  returned  to  Canada  end  suhsaquantly  d 


DOE  haa  oontraotad  with  Rodtuell 
.hat  wll       Teat  betweer  1,000  and  V.OOO 
of  produce  per  B-hour  ahlfl  for  fruit   fly  contamination  and  ahalf 
tension.     The  Irradiator  will  contain  3  nl  IIatI  cu  lea  of  ocalua-137, 
negotiating  a  oooparatlve  agreeaent  olth  trie  Kitlonal  Food  Proceaaors 
tlon  to  looata  the  13  iillllon  facility  at  their  nevly  purchaaad  raacarc 


„GoogIe 


valopwnt  liborstory  In  Dublin.   Callfornli^    BullcN 

CHirch  ind  training  f.cUlty  for  Inte 
ry,  and  tht   Inttrn.tlon,!  na-wnltj. 


DOE  *lM  h*l  plan 


r  Agrloulturs,   19B5), 
r  fruit  ri,  control  I 


ogr   In   1563.      «  pHot-so»li 
a-1960'3  by  AEC  to  (iplori 


rrn  Rrglonal  RcstBrch 


tudlH  on  hl«h  dQse 


SnfBty    of   Irradiflll. 
tudylng  sh«lf  lir*. 


elwetn  750  and  3.0 


,y  Google 


loH  and  Btdlia  4om  Imdlitlon 

■  Itlon  of  trash  <ihli**n  ind  bear 

Liboratory  KlantlHi  art  ilso  * 

thtlr  ptreild*  t 

th*  ERIIC  InvolvtB  lawer 

•it*nd  ihair  1 

food  poltonlng  b(et*r 

In  (ddltlon  t 
■M  oth«r  cf facts 


up  to  1,000  kridi  (10  M>}>)  on  th*  dwo^w- 
■uMl*  during  aitcndtd  atoraic     Food  Safatjr 

udylng  Imdiatad  polruninlurittd  Itplds. 


^loclcil    ■ poll IB 


nlng  •ceoptabl* 


ic  through  th*  UM  of  low  enargy,  lurf 
th«  radiation  aipoaur*  with  other  troa 
atoraga  and  us*  of  ehaaleal  fungleldaa 


On   tw>  oeeaalon 

agrlou 

Ita-al 

3*r«le*  and  othar  US 

a  ting  aalected  produ. 

«.    195 

■ungoca.   East  Coast 

jhrlap 

alng  ca 

th  tha  Eoonoolc  Reaaarota 
sale  faaalblllty  of  Irradl- 
9T2>.     Tha  19T2  eoat-hanaflt 


R  the  lata  19&0'a 
dlr«  a  Hat  of  flra 


(Food  Irradlat 


ehlllad  eounterpi 
Con  Id 


1  Hadlstlon  Preservation  o 
1980.      Thla  CoMlttee  a 


eurrent  food  irradiation  aetlr 
19S1>.  [*Hls  la  also  th*  chali 
Irradiation.  Th*  taak  fore*,  i 
In  thta  araa.  Mat*  qu*rt*rl} 
aottvltlaa  and  Intaraats. 


1983.   Philip  Lex 


ce  on  food 
ulatora  wrklng 


oy  Google 


Witlonil  MTtng  FlahtrleB  Srylcg 

The  Nitlanul  Kirlne  Fisheries  Service  imTS) .  ■ 


1985>.      The  fsolllty  wis  deilgiKd  to  IrradU 
■  t  ■  dose  or  200  krK)i   <E  kCyl.      The  Gli 
■  ny  KldlCloiiBl  oabilt-6D.   lo  the  so<rei 
the  suthora  visited  the  fsolUt,.  the  ■ 


tlorrsl    BursBU   of   Stsn 
stBna.rcls  to  U.S.   Ir 


1.      N6S  has  supplied  eipertlie  m 
aughlln  et.  a\.,   1983).      Doilnetr 


„GoogIe 


BrSIi^..   H.   J.  .nd   H.   n.'c 

ouey   (1965 

Ca 

xa  Radlat 

on  or  Frul 

ta  to  Eltend 

BraHtCC.   U.   J.   *nd  H.  J.   U 

Ipton  <19£ 
.una   ne» 

)  r, 

ion  of  Ves 

atatles  to 

E>t.rd  M»rk«  LIf,.     Mirk 
C«rv«r.  J.H.  «i.   .1.    ()96B 

dies,      ftjr 

Dept.   Itgr., 
e>L>  of  C«aM^ 

elil  Fisheries,  T*chnDLag 

U.S.    It«.lc  Energy  Conmi 

CosptrolUr  G.n»r.l   of  th» 

1978)  The 

DepartBent 

or  the  truv's 

D.ltch.   J.,   J,   W,   Osburn  Jr 

ichim   (19 

Dl»ti     Gtorge           19fi5     -Fa 
Radiation  ProervaCion  of 

«""«  a" 

ppo 
Was 

of  Don.s 
[ion   13TJ 

national 
.C.   pp.   3 

.,   Harch. 
Acade-W  of 

sllM-P«t 

D3-313. 

GUHrt.   f.   ChBrlM  (19841 
atnt  or  Enargy.-  Haarlnsa 
3ubc«Mltt«  on  Eiwrsy  Ke 
July  26, 

Joi«phs>n.  Edxird  S.   (1983 

Kaylar.   ,t.   al.    (1985)   "Th. 
tlis   Jnllea  Stat.       1-1  Fo<. 

-TeatlBony  of  B 
saaroh  and  Pro. 
"»n  Hiatorieal 
Co«i.rciarF« 

tieviM  o 

.   161-90. 
sibi     tj 

Set  Me*  *n 

S.    HOUM    0 

rood  lrr« 
f  Irradiat 

■1-8,  1985 

«    in   U.S. 

I,   U.S.   Dapart- 
r  RepraMfltatlvaa 
iatlon.- 

m  Seifood  in 

ga  of  ■•>  Intar- 

nsllonal   Syiipostii.-  fi.ld 
Lewis.   Philip".   (19Mi   Irr 

n  Mashlngt 
029-^35 

F^ 

d>:      (^han 

Inter  national 

ember. 

i!?' 

.K.   (1983 

•Iladiatio 

NcLaughl   r,  H.L       Killer,   A 
Duality  Control  of  Food  ? 

DoalHtry   for 

and  ChaidBtry.   Vol.   22.   1 

n  111  terra  t 

,.«"'""i"»'":;.;::j:."k'«; 

bruary   15 

he  EasUrn 
2,  Septwub 

Component  a,  " 

and  H.>,-PeterMn.   Boca  B 
ainlo.  h.G.   DliO.roglu,   «. 

and   Degraf 
nponent  of 

Re 

(19B3)   ■ 
1.   223*. 

1-73. 

Phyalcs  and  Ctie-latry.   V, 
Ihayer.   0.   W.    (19B4I   "Food 

Regional   tl»..rcli 
er,  pp.   "9-60, 

U.S.   Depart-ent  of  Comarc. 

Suppllera,   and  Hesearcn. 

Suaineaa  a 

„GoogIe 


OUTLOOK  FOR  FOOD  IMIDIATION  UD  n 


».     The  Hcond 


nill>«  triataan 


nhlbltlor.  delay  of  ripening, 
ne  requlrewnta.  ind  iniotUi 


I   kC,)    (»iion..    19856).      Tire  regulation  does  not  beooa. 
■  nageaent  and   Budgat, 


„GoogIe 


Th*  lam 

voluBt  of  product  ne 

Caoaraphic 

lly  cent 

llktlj  to 

b«  uaad  In  1 

ndustrlai 

■■rly 

in  th*  urkctlna  ehi 

±rrM 

1      t,    13  „o 

«  ST  pcrce 

Uon 

noth.r  d 

product  1 

^IS  ^«t 

Ht(t 

and  poultry  alaushtar 

duct 

on  cTClaa 

DM" 

d    for  Brn 

fits 

to  aohlave  Ion  a**ra|a  t 

>r«  thara  1«  •  canaolidatlng  point 

SHailan  paptfti   would   aatlafy   this 

atle  charBptiPlitlo     9  steady      ^*r 

t  to  Kit  rrulM  and  *((BtabUa. 
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lrradiatidn'3  use  on  Foods  partially  dapcnda  on  tin  futura  of  aurrsit 
alternat  n  trcatnenc  •  Ona  aajor  raaaon  for  tha  rapid  (rovth  of  radiation 
atarllliatian  of  nedlcal  auppllaa  la  the  atrlotar  atandarda  lapoied  by  the 
Occupational  Safety  and  Health  Main  1  a  tr  at  Ion   for  wrkcr  aipoaure  to   the 

dlbroald         KB   ,   irradiation's  futiira  ••  a  dl ainf aaUtlon  traatJ«nt  brl^tcn*. 

requlreaent  prior  to  aiport,   irradiation  say  b«  appropriata. 

foodbortw  dlMaMi,  iuoh  a>  aalaonalloala  and  triohlnaita.     Thta  ua*  will 
depend   on  aithar  the  drsirf  of  the   food   Industry  to  luprova  EonsiMar   BDaaplanaa 
of'S  prodiNt  by  lessening  the  potential   for  diseais  or  tha  fetarnaant'a 
dacialon  to   Inpoae  stricter  atandarda  for  alerobiolaclsal   aafety. 

Bsdistiiin-ateTll  led  Mats  in  alrtliht  eana  or  plaatie  pouehaa  ara  Ukalr 

prsferences   for  traditional   fresh  and   processed  neata  and  high  production 
costs.     Canned  seata  are  not  a  talCh  volwe   Itia     n  U  S.   superaarkets.      Irra- 
di     Ion  costa  IPC  likely  to  ba  hi|h  because  of  the   large  dose     suppLnaantary 

Radlatlon-atcrll  ud  asats  «*pa  davaloped   by  the  tray  as       possible  refilacc^nt 
for  trad  tlonal  canned   C-ratloBs  and  aay  ba  daaandad  for  spaelslty  usa»— •»(»- 
'  aarinas.  space  buttles    canplns  trlpa,  and  other  usaa  ittar*  apse*  and  tialght 
*tt   laportant  c ona Iderst ions. 


oountries  has  been  alsad.      Irradiated  potitje^ 
'by  consuaer  group         In  South  Ifrica,   -wtiere     r 

•itensine  educBtlonal  -campalen     Irradiated  stnanberrie       herbal   leas      and 

of  an  ntl-irradlatlon  ca^ialfn  tarteted   touard  tbclr  product.      Co^aniea 
do  not  want  to  risk  the  good  will   of  their  brand     ines  if  Irradiated   food* 
Hill  be  rejected  by  consiaMrs.     It  tha  ssaa   tliw,   there  could  ba  baoaflta 
fpoa  batnE  the  first  to  aarket  "aarar*   food  products  aiBh  as  trlehln«a~aafa 
pork  OP  sslBMSllaa-rraa  eTilekan. 
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too  nuch   eipoaure  to  radlitlon.      Leaa  agreement  eilta  about   r 
of   Irradiated   foods.      Chapter  111   dlscusaes   aom  of  the  retail 

the  United  States   want   Irradiated   fooda  labeled   at  the  retail 

that   retail   labeling  wuld   alao  assist  In   a  recall   effort  If  o 

Consumers  who  are   unfaniilar  with  the  technology  aiay  erponeoua 
*t   a   19B5   International  aynposlua  on   food   Irradiation,   consum 
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.S.   irradlitari  {Ibid;  HeHullln  and  Soan.    19S3. 

-137  would  Iniali*  rcproecsilna  otter  d«f*n«« 
frcn  eaaarelil  pontr  plints.  Tba  ■oaatary 
desirability  of  the  irmtUB  and  plutonlia 


■RBlstanei  and   th*  n**d   for  ■ddltlonil   c 

Would   food   IrraJlatlon  add  to  tht  tranap 


adlolwtopea  auat  be  replenished  to  ulntaln  th*  anoiBt  or  Fro^uct   able   to 
be  treated       CobaIt-60     rradlatars   iftth  lar|*  loadlnia  may  ricilva   r«plenls>ncnC> 
evarr  yair  or   tm.   >*ile   IrraaiaCora   crvatlni  aaall  qiantltlaa  or  adalnl Btarlnt 
loMr  doaaa  ar«  likely  to  puruhaae  antra  cobalt  Inlttally.  rathar  than  Inour 
tha  tr ana porta tlofl  and  loading  coat*  aaah  yaar. 

Gattlnc  tha  radlolaotopes  trm  the  rcactora  to  th*  araapaulatloD  attaa 

hlghiiiT>-  Special  iMpplnc  oaaki  for  radioactive  aiCarlal  have  baan  taatad 
and  approved  ty  tha  U.S.  Departaient  of  Tranaportation  (DOT).  HoHcvar,  momt 
cCBinailtlea  pr<Alblt  transport  of  nuclear   produota  on  ttialr  roada. 
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eulatlona  for  tr.nspDrllng  rfldloiaatop#s  on  hiahxaya  a 
aHit»rl»l=    that    have   brcn    loal  or    Inproptrly   dlapoaM    ( 

Can  U.S.   flrma  aupply  Irradiator  fl«algn  »nil  equlpaantT 


t-60  la  m  non-watflr  aolublt  attal. 
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lif*  otttMa  th*  laagrvhle  —rift  for 

provided  the  recipient  country  will  acotpt  IrredlstM)  fMd.     kt  the  ■■■• 
Ik     Irrsdlatlar  tould  Illcw  other  countries  to  opmd  their  experts   to  ua, 

Deaeercbers  at  the  Rational  Marine  Flsherlea  Service  point  out  that  auDMsaful 
pplleation  of  Irradiation  would  allm  Canada.   Iceland,  and  Norwaj  to    Inoreaac 

th*  Mount  or  fresh  fish  flllats  they  ihlp  to  tin  Unltvl  St*t«a  (Kijlor,    at. 

al..   198!.  p.  6). 

Another  uar  Irradiation  could  opand  International  trade  la  br  dl*- 
Infestlni  prjducCi  prohlbltwl  fr«  being  laported  booauM  of  quarntln* 
rmtrtctliin  .      This  usage  alao  dapanda  on  the  laportlnf  ccuntrir  aooaptlns 
tb*  Ipradlitlon  trestaant. 

Will  Irradiation  .fffct  the  fconoBie  atruclurt  of  the  D.S     food  InduatryT 


a  nan  product     or  adds  special  appeal  to  an  eilstlng  oif       Fins  that   srr 
quick   to  adopt  such  a  technology  «nJor  an  edge  in   prafitebillty   for  vilst- 

To  the  eitsnt  that  Irradiation  night  replace  eilstlnf  teehnoloflaa  to 
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MSTITUTE  OF  FOOD  TECHNOLOGISTS 


Th«nk  you  for  the  opportunity  to  coownt  on  HR  e9G,  *  bill  to  provide 
Federal  cDordlnitlon  for  the  continued  developnent  and  coBKrclalliitlon 
of  food  Irradiation. 

I  *B  Richard  A.  Greenberg.  Director.  Office  of  Scientific  Public  Affairs. 
of  the  Institute  of  Food  Technologists  (IFT).     IFT  fs  a  non-profit  iclcntlflc 
society  of  nore  than  25,000  Individuals.     Our  noAeri  are  concerned  with  food 
science,  which  attanpts  to  understand  the  scientific  basis  underlying  tb* 
efficient  provision  of  «  nutritious,  safe  and  acceptable  diet.     He  alto  aork 
in  food  technology,  which  applies  this  basic  knowledge  to  the  practical 
developnent  of  new  and  inproved  food  sources,  products  and  proceiies.  thatr 
proper  utilliatlon  by  Industry  and  the  public,  and  their  effective  regulation 
by  government  agencies.     Host  of  the  scientists  who  have  ever  worked  on  food 
Irradiation  in  the  United  States  have  been  {and  st111  are)  acaibcrs  of  IFT. 
He  thus  believe  that  it  is  particularly  appropriate  for  IFT  to  coiMint  on  HR  69 


He  attach,  for  the  record,  "Radiation  Preservation  of  Foods',  a  Scientific 
Status  Sumary  published  In  1983  by  IFT's  Expert  Panel  on  Food  Safety  and 
Nutrition.     Its  surmary  states.   In  part,  'If  and  when  the  govemoent  grants 
approval  to  produce  and  market  irradiated  foods.  It  will  not  assure  cOMnerclal 
success.     Irradiation  of  foods  wst  be  seen  as  useful  enough  by  process  on   to 
justify  the  costs  of  the  eflulpnent  needed  and  the  process.     The  cost  of 
Irradiated  foods  to  the  consumer  must  also  be  competitive  with  the  cost  of  foods 
produced  by  alternate  processing  technologies,  or  they  mist  satisfy  sane  other 
perceived  consumer  need  at  a  reasonable  cost,   If  they  are  to  be  accepted  and 
successful   In  the  marketplace." 

HH  iK  constitutes  a  giant  step  In  fulfilling  the  needs  of  both  processors 
and  consumers  1n  realizing  the  succeuful  application  of  this  useful  technology. 

Richard  A.  Greenberg,  Ph.D. 

Director 

Office  of  Scientific  Public  Affairs 

Institute  of  Food  Technologists 
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Hr  Cbairasn,  Public  volca  aobalta  thaaa  coaanta  bacauaa 
we  bava  long  baan  concainad  aboot  uniaaolvad  critical  qaaatlcna 
legaidlng  tba  naa  of  lonlalnq  ladlation  to  tcaat  faoda  and  tba 
ciiticBl  nacd  tor  adaquata  labaltng  toe  any  faoda  that  bava 
baan  litadlatad.  Public  volca  for  Pood  and  Haaltb  Policy  la 
a  non-profit  organiiation  concantiatlng  on  food  aafaty,  nntrltlon 
and  agricDltora  policy. 

It  la  our  ballaf  tbat  tba  avaaplng  ^angaa  and  oonoloalona 
of  B.K.«S«  aca  praaatura  and  unjgatitlad  at  tbla  tlaa.  Tba 
laglalatlon  would  aaand  tba  rood.  Drag  and  Coaaatlc  Kot  to  cadafina 
'Pood  Irradiation*  aa  a  food  procaaa  rathar  tban  aa  an  addittva, 
piovida  national  unforalty  in  tba  ravulation  of  food  irradiation 
and  aatabllab  a  coaaiaalon  within  tba  Dapartaant  of  Agricultura 
to  proBOte  tbc  uac  of  food  Irradiation.  Until  aora  li  Icno*  about 
tha  long-tara  affacta  of  food  conamptlon  of  Irradiation  producta, 
only  raatclctad  uaa  of  low-laval  Irradiation  aa  a  food  procaaalng 
tccbnology  Bbould  ba  paraittad  on  a  prodnet  by  product  baala. 
Additionally,  with  tha  uaa  of  Irradiation,  tbara  abould  ba  con- 
coBBltant  laballng  with  worda  alartlng  conauaara  that  tba  food 
Itaa  na  traatad  with  Irradiation. 
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rood  IrradlaCion  pconiaaa  B*ny  d»ir*bl«  ■dv>nt«g*«  a*«r 
current  (iroceaalng  alternatlvea :  ataillliatton.  allBlnatioa 
oC  bacaful  bacteria,  rcUcdatlon  of  sold  qroath  ud  a«tur*tlflci 
In  (rultB,  and  prevention  of  aproutlng  In  vagatablaa.  Bat  food 
Irradiation  only  eroalaeg  tbase  benaflta,  and  camipt  auaryi^M 
freedoa  froa  harsful  conaequencea.  Public  Voice  la  partiealarly 
concerned  about  the  nnreaolTed  laau*  of  tbt  unlqna  radlolyttc 
pcoducta  (tntP'a)  DRF'a  are  produced  during  Iriadlatloo  and  roaain 
In  the  food  aa  It  tiavela  through  the  food  chain.  Dvapita  tb* 
fact  that  aeveral  lapoita  (aaong  tbe>  tba  IMO  Bureau  of  Pooila 
Irradiation  Pood  Coaalttee  IBFIFC))  have  concluded  that  l»*la 
of  DRF'a  in  food  irradiated  at  doaaa  of  100  krada  or  laao  ar« 
'wboleaoaa  and  aafe  for  huaan  conauaption*  without  toiicoloqleal 
taatlnq,   ire  believe  aajot  unanaverad  quaatlona  raaalDi 

'■bat  ace  the  Jong  tera  atfecta  of  DKP'a  on  the  huaan  ayakaa? 

-have  all  poaalble  DRP'a  been  detected  and  Identiflad? 

'■hat   ia   the   Incraaaed  burden  on  the  huaan  popalatloo 
Of  DRP'B  froa  food  Irradiation? 

-to  Hhat    axtent    are    cuaulatlva   concent rations    of    DKp'a 
Innocuoua  in  caaaa  of  unauthoilied  re- Ir cadi at ion? 

Another  concern  about  the  ctf ectlveneaa  of  liradlat:lon 
ia  ita  lack  of  a  continuing  preaervatlve  effeoCi  aftar  a  tiaa. 
Irradiated  foods  ata  vulnerable  to  telnfaatatlon  by  bactocla 
and  Inaacta.  In  addition,  alnce  aoat  foods  could  be  Ircadlatad 
after  packaging,  safety  queations  aay  coae  Into  play  Hban  asalliig 
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product!  Hhlcb  bava  undcigon*  Irradiation  traataant  and  to  anaura 
that  tbay  aia  not  alalead  by  tha  abaenca  of  laballng  InforBatlsn 
to  think  that  tha  food  baa  undargona  only  traditional  procaaalng. 

of   liiadlatad  food  in  the  event  health  problaaa  aia  dlacovarad. 

In  thla  poaitlon,  na  Join  our  conauaar  oiganliatloo  eollaagaaa 
In  Europe,  iibara  tha  use  and  study  of  Irradiation  has  baan  aore 
Mldaapcaad.  In  addition  to  tha  pro-laballnq  poaitlon  takan 
by  tha  Bureau  European  Dea  Dnlona  De  ConaoMatanra  (BRIC) .  tha 
coalition  of  conanMi  qtoupa  In  tha  Boiopaan  loonoaic  Co— unity. 
Public  Volca'a  vlaaa  on  labeling  alao  coireapond  to  early  aork 
on  the  iaaue  by  tba  EEC  Coaalaalon  aa  wall  aa  latar  atandarda 
under  developaant  by  the  Codax  UlHentailua. 
Coneu«r»    nead   fall    IntarMH™    *"  — *■    >"~t  rfu.t.». 

Food    labala    provide   a    aechanieM   for   conauafca   to   datanlna 

tha   approprlatanaaa   of   certain  product   aalactiona   In  taraa   of 

further    preparation    required,    health    valua   and    aafety.      rreah, 

froaan   and    canned/ baa t-procaaaad   fooda  can   laadlly  t 

-1- 


,y  Google 


ai  Bucbi  but  since  litadlation  !■  a  new  concept  to  aost  conauB«ca> 
queBtiona  are  likely  to  be  lalaed  about  coniualng  Itradlatad 
fooda.  Puctberaore,  bacauaa  tba  aafaty  of  the  procaaa  haa  not 
rlearly  establlahed  and  because  the  Inpact  on  nutrlaot 
value  for  certain  population  groupi  could  well  be  BlqnlClcant. 
infoiaatlon  on  irradiation  treataent  ahould  be  noted  on  product 
labalB. 

Only  by  eiccclBinq  one'a  eight  of  choice  in  tha  aarketplac* 
>  conauaei  ctaooaa  the  aaounts  of  procaiaad  and  unpcoc*BBad 
he  0[  Bhc  conauaea,  and  dctecalna  the  uount  of  Irradiated 
ta  he  or  ahe  vlBhes  to  purchaa*.  Public  Voir:*  ballcraa 
eaaential  to  take  action  to  enable  conBUaeie  to  eaarclae 
the  right  to  choose  the  foods  they  desire  with  cleat  infonaation 
of  the  use  of  irradiation  declared  on  the  label  at  the  ratall 
level. 

— oppoaa  H.R.OSi 

— believe  aote  raaearch  la  necessary  on  nRP'a.  and 

— call  for  aandatory  labeling  of  all  food  ptoducts  traatad 


•Xe^, 


■iCytX-O-Ti-^  •^u^L.-^yVLtf*^  ?•  * 


„GoogIe 


1173 

FORT  Q)[=  PAJ5GO 


Food   Irndliti 
fKlllly  to  ulil 


lomic      Energy      A  gen 


feetibility     of     food     irradU 
established.- 

So    far,    18   countirei.    Inclu 

ruit.     About     1DD     food     Ir 
worldwide. 

ding   Japan,    Israel,    France.    Holland   and 
a  dial  ion    plants    currently    are    operating 

Some  usetui  side  benefits  h. 

e  been  found,   including  the  following: 

iiiEHS-rHSs 

ve   discovered  that  Irradiated  grapes  yield 

bread  with  a  greater  loal  volume, 
percent  nigbar  yield  during  malitng. 

„GoogIe 


FOOD  IRRADIATIOW  PROGRAM  eontlnuwt  ~  p*g*  1 

Vr*  tupport  the  leglilalkm  Intreducad  by  Htpratcniatlvi  5Id  UarriBBo 
*n<J  Senator  Slide  Gorton  (H.R.  MC  and  S.  IM)  to  pramolB  Um 
■ncreaied  use  of  tnii  proecit  ind  to  eniure  that  il  vill  b*  dona  with 
adequate    safeguards-     Th*    U-S.     FoikI    and    Drug    Admlnlftratlon     I* 

regulatory  changes  would  alloo  levels  op  to  IM.aoO  rads,  which  la 
only  one-tenth   the  u(e   lavel   established  by  the  Joint  FAO/IAEA/WHO 

Food  irradiation  technalogy  has  bean  eitablishad  around  tha  world  for 
mora  than  10  years.  In  this  procesi  product)  art  axpoaad  to 
controlled  amount!  of  gainma  radiation  fron  sources  such  a*  cobalt-iO 
or  ceslum-u;.  two  radioactive  isolopes.  The  product  being  irradiatad 
lioes   not    bacomt    radleactiva.    Radiation   Is   ineaiured   in   energy   untla 

can  lie  achieved  in  polaloes  and  onions,   and  fruits  and  vagatatalss  can 

achieve  extension  of  sheK-lita,  and  in  the  range  of  one  to  five  nitlton 
rads  commercial  iteriliialion  can  be  accomplished.  With  the  low  amounl 
of   thermal   energy   transmitted  by   this   type  of  processing,    it   ia  ofian 

Food  irradiation  may  open  new  channels  lor  fresh  fruit  nporls;  for 
example.  Japan  currently  quarantines  all  apples  grown  in  tha  Pacific 
Northwest.    Camina    rays    have   been    shown    to   eflectivFly    control    tha 
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Nov.    10,    1985 


Con. pressman  Leon  Panetta 
House  of  Representatives 
¥ashln^ton,   D.C.      ?0515 

Dear  Congressman  Panetta: 

I   am  enclosing  a  copy   of   "Report   to   the  Con- 
sumer"   (#325)    dealing  with  the  hazards   of 
IRRADIATION  OF  FOODS. 

In  September,    198^^,   when  I  aired   the   contents 
of  the   enclosed  newsletter  on  my   "Consumer 
Awareness"    show,    the   unanimous  consensus  was 
that: 

IRRADIATION  OF  FOODS  MUST  NOT   BE  UNDERTAKEN 
UNTIL  THE   PUBLIC    IS  ADVISED  OF  ALL  OF  THE 
TRUE    HAZARDS,    WHICH  HAS  NOT  BEEN  DONE  EITHER 
BY  THE  FDA,    HHS,    or  USDAI 

EPIDEMIOLOGICAL   STUDIES   ON    HUMANS,    TO  DETER- 
MIHE  WHETHER   LONG-TERM   INGESTION  OF   IRRADIATED 
FOODS  WILL   INCREASE  CANCER  AND/OR   GENETIC    DAMAGE 
MUST  BE   DONE  PRIOR  TO   ADOPTION  OF   IRRADIATION! 

I   urge  you   to  vote   a/^ainst   HR-696,   when   it 
is   discussed   on  November   l8th,    and   ask   that 
this   letter,    and    the  entire  RTC   #3?5   be 
Included    in   the   hearing   transcripts. 


Slnrtrely, 


2901  Los  F  lores '-Bl. 
Lynwood ,  CA  9026? 


PS:   My  show  Is  on  the  air  for  55  minutes-' 
with  no  commercial  interruptions. 


Send  me  a  copy  of  the  transcripts 
5  hearing.   Many  thanks. 


0 
„GoogIe 


:~^s.'mr..\MS   irradiatiGn 


i 

m 


„GoogIe 


fc-2-                     ■•.-■■  #385      ■ 

p^«^*M  h  J«M]I  ay)  iMtth  «^^^  M-^—  fc  ^^mmmm  ■!— BJJ.  — i—J— ^*» 

MM  ■  ta  ol  fHi^K  f  tMHH,  iMMtal.    ■   IHlUjMl    to   %  teMMMMkn^^iUH* 

INI  rill  tiW  —  Mrf  b.|rw-  ln«taM*l*i«tltk^^HB-  ■  iilwi  ■■■  ■>■>  — ^■T 

tmw^»Ummmmtm-t,Mm,h          t»^  i  ■  ^  I     H      i.lii.i.! ^afc— *w«(     ■  |r  'I   I, 


—  .       .  -    ■  .    .  ■nq.— aanuw. « at  ^^^^S.  _^. 


iiirtTlT'  I     -I  I     Tki  li'hifcAlMiwIwWta 


I r  lH»n>*ii        pnnl  ■■  kIh  IMI  I*  J<#  1W 

■d  —  hMt  ■■■(■itti  KM»  b       M- ■■  ipav  MB  Is  pnll  Bp- 


r-i^Wi^i— h4^fadfc-       imt. 


,y  Google 


l>«T>dilB._ 


TJs: 


■J^^2 


iTSS 


„GoogIe 


rrr=rT^^  SSt'SS^sSsS^SI 


i,  Google 


jienC  of  Oparation 


„GoogIe 


,"..^^^ 

inq  CO  advance  th 
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ha  marketplace,  c 

educBd  gevernment  intscCecence  In  coonnsrce  and  tha      ^^H 

ision  of  accurate 

inforaacion  to  assist  coitsuDi^rs  in  making  ceiBoned     ^^H 

omlc  ]udgmoncs  on 

their  own  bohalt.   Incorpotaied  in  Washington  D.C.     ^^^H 

dn»B  from  its  individual  nember*  who  reside  in  all       ^^ 

;■    states,  an  «ell 

aa  by  voluntary  contributions  and  subscriptions 

"  publ.catiQns. 

COKSUKEB  ALERT  has  no  support  from  sources  that 

inancially  from  the  promotion  of  food  irradiation 

He  appreciate  th 

IS  opportunity  to  cofamcnc  on  the  overall  advantjgos 

ee  to  the  process 

of  irradiation  of  food  and  on  H.R.  696  in  particular. 

CONSUHEH  ALERT  i 

s  Hnthusiastic  in  its  support  tor  this  technology 

h  m  cnsidci  to 

committee  has  no 

ted,  the  advantages  are  well  known  and  nuuerous. 

itradiatinn  prom 

ises  to  add  to  the  arsenal  of  food  protection  processes 

g  with  salting,  s 

ffloking,  arvlT.g,  canning  and  freeiing.   It  can  elininato 

nood  for  preserva 

tivea  Mhich  Is  greeted  with  enthusiasm  by  many 

UBiers.   Likeuisa, 

the  irradiation  process  san  eliminate  the  neod  for 

ganta  on  food  pro 

dueta,  such  a^  ethylene  dibromlde  EDB,  and  reduce 

Zrra"'™ir  '"' 

curing  certain  meats,which  is  good  news  to  ..any 

nclnde  sterilisation.  paateuri«ation.  disinfection 

prqsorvation  tci  e 

luninato  the  nlcroorganiams  that  dacay  food  and 

carcinogenic.   Trichinosis  and  other  harmful 

a  can   be  eiimlna 

ted  from  pork  and  other  food  products.   Sprouting 

^tjtoes  and  onion 

s  IS  delayed.  The  variety  of  foods  that  can  bene- 

froiT,  the  irraai 

ation  process  is  broad,  including  meat,  fish,  fruit 
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which  1 
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to  the  high  t 
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OOK 

favorably  upc 
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?y  will  have  the  advantage  of  '  f  rash' 
j.  Ho  doubt  food  processors  will  look 
;s,  as  the  process  can  tw  carciad  out 
il  oethods  preiently   in  widespread   ubb. 

a  used  suqceasfully  in  the  apace   pro- 


1  country  now     onjoye 
4etherl*nds,  f  iod  Frane< 
1981  docunent  stated: 


B  preserved,  ve  are  not  blind  t 
>ised  by  tho  technology  of  ioni 
led  to  pay  particular  attention 
,  nicEobloIogy.  packagi 
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foimei!  in  other  (Dod  p 


fldvontage  exists  tovard  incteaBed  cffieteney  and  BanitatiDn.   Test 
1  still  be  needed  co  ensure  that  packages  themselves  aro  not 
ecsely  affected  causing  hazards  ta  develop. 

Appropriate  labeling  is  iciparant  to  many  consumers  though  ue 
□gniie  the  fact  thjt  milllono  of  shoppers  don't  read  labels.   It  i( 

an,  or  Bteriliied  by  ioniiing  energy 
e»  or  funlctants-. 


Ese  pose  no  health  risk  vhatsocver 
jalth  ftspeets  of  Irradiated  Beef, 
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The  Fedeiation  of  Ansrican  Societiei  for  Expeiincntal  Biology,  conclu 


CONSUMER  ALERT  suppoits  the  Stated  goals  of  U.R.  696,  thaE  is 
the  coordinated  development  and  coiomercialization  of  food  irradiACion. 
If  a  Joint  Comnission  is  establiahed  wo  would  urge  that  its  mandat* 
clearly  be  to  facilitate  the  devolopmeBt  ot  this  technology.   Me  «rs 
concerned  that  many  comnitteeB  thus  established  by  Congress  oftan 
work  at  cross  purposes  with  their  stated  goals  and  become  snaga  which 
wrap  the  competlture  private  sector  in  bureaucratic  red  tap*,  pravenelng 
it  fcon  moving  forward  at  the  pace  prompted  by  consumer  demand, 
scientific  findings  and  technological  development.  He  would  cathac 
drop  the  word  "Control"  from  the  title  of  the  Act. 

Though  we  agree  national  uniformity  of  regulation  has  certain 

of  restricting  innovation  and  variations  in  processing.  Me  would  urge 
We  are  confident  that  industry  advertising  is  a  good  education 

public  understanding  and  confidence  in  the  irradiation  process*  la 

by  resisting  the  political  temptation  to  fall  prey  to  the  delay  toctica 

which  will  be  attonptod  by  those  are  ant i- technology  by  ptofeaaion. 


iiblic  exposure  to  radioactive  food  stuffs",  doubts  about  "cancer 

sistanee   from  its  source.    It  will  he  coming  from  a  few  vocal 

•  illty    I 


c  oppositio 
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the  Dopartnent  of  Agriculture,  from  already  existing  sources  within 
In  conclusion,  ue  restate  our  support  for  this  important  technology. 

nvenient  food  supply.   Extensive  scientific  testing  has  tnown  that 
oper  use  of  food  irradiation  does  not  present  a  health  hazard.   All 

radiated  foods,  but  instead  can  looH  forward  to  a  greater  variety 
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Mr  Tim  Galvin 
Committee  on  Agriculture 
U.S. House  of  Fepresentatlvea 
1301  LongHorth  Building 
Wasnington  DC  20515 

Dear  Mr  Galvin, 

During  tne  hearings  on  Congrt 

United  Kingdom.   Congressman 


.i/t^ 
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i   R   U RADFORD 


(A  preEentation   Co  Che    IAEA  Task    Force  Meeting  on  Trad*    Pronotion 
of   Irradiated   Food,   Vienna,   Occobar  198S) 


rhe  United   Kingdom  was  among  the   very  first  nation*  to  racognlaa 
ihe   potential   oC    irradiation   as    a  means   of    food   preservation. 
ind  £  considsrable   amount   of   pioneering  work  was  carried  out 
in   Che   1950e   and   19G0s  at  a  number  oC   locations  in  Great   Brit«ifit 
I  dedicated   ~entra   for  such  research  was   even  set   up  by  tha 
United  Kingdom  Aco.-nic  Energy  Authority  at  Wantage  near  Harwall, 


Once   the  practicability  of  the  process  had  bean  escablithed, 
Che   then    Ministry   of   Health   instituted  a   review  of   the   madicBl 
and   scientific   information  about   the  effect   of  irradiation   upon 
food,    including  any  changes   in   its  nutritive  value,    and   the 
possible   hazards   to  man  that  might   thereby  arise.      Tba  Working 
Party  appointed   Co  carry  out  this   review  was   further  aakad   to 
report   on   the  need  or  ccherwise  for  official  control,   and   if 
control  were   recommendad  to  Indicate  the  principles  which   should 


The   report   of   l 


ling   Party   was   published    in    1964    (1)    , 


today    (wit 


Lgl  and  remarkably  far-sighted 
r  food  irradiation  with  which  < 
i  exception  of  the  labelling  ii 
and  given  due  consideration.  The  Working  Pari 
hazards  to  health  which  could  possibly  arise 
of  irradiated  food,  but  concluded  that  such  hi 
reduced  to  negligible  proportions  if  food  wai 
controlled   conditions.      For   this   reason,    ic  i 

.jnJ    chat    control    should    take    the    form  of   proh: 


iw.      Virtually 
•  familiar 
lue)   was   identified 
y  listed  certain 
rom  the  consumption 
larda    could    be 
irrsdiaced   under 
I    re  commanded 
food  was   desirable 
lition   from  which 


icifled  conditioni 
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However,    the   fir«   conBtratnt   in  the   list  which   follows   stemE 
directly    from   Imposition    of   the   controlling    legislation. 

The   constraint   on   introduction  of   irroJiatcrt   food  which  was 
particularly    important    at    the    time    that    the   Working   Party   sub- 
mitted  its  report,    (and  which  remains  under  present  United 

to   be   provided    in   support    of    any  application    for   exemption    from 
the    regulations.       A    full    range    of    tests    was    required    including 

and    for    the    possible    presence    of    toxic   substances    in    general 
a:id    of    carcinogens    and    radioactive    substances    in    particular, 

logical    tests    on    the    irradiated    food   before    and    after    storage 
unJ'T    stated    conditions. 


i,  Google 


Eoch  testing  was   clearly  beyond   the   In-houao   capability  of   all 
but    the    largest    companies,    and   the    namber   of    firm»   abl*   to    undar- 
'   take    such   work   under    contract    was   snail.       Similarly,    the    faci- 
lities capable   of   irradiating  experimental  batches  of   food   Cor 
testing   were    few    in   nur.ber  and   not    always   suited   to  th*    Irradia- 
tion of   food   under  conditions   approximating  to  a  connarcial 
plant.     Certainly  no  potential  uEsr  was   going'to   Install  a   com- 
mercial   facility   before    an   exemption   could  bo   obtained. 

was   not      peculiar     to   the  United  Kingdom  of   course 
with  any  country  where    the   use    of    irradiation 
>d.      It   thus   formed  an   Ideal  opportunity   tor   cella- 
'Ch   to  reduce  costs   and   avoid  duplication  of    aff- 
>rt,    and   happily  such  collaboration  was   forthcoming  In  tha   guita ~ 
it    the   International    Project    in    the    field    of   Food    Irradiation 
IFIP)   hosted  by   Che   institute  of   food   research  at  KarlSEtiha 
from   1970.      The   United  Kingdom  was    associated   with  tha  Project 
\   inception,   providing   financial  support  and  nambora 
Management    and  Scientific   Programme   Committeea, 

completion  of   IFIP's  programme  culminating    In 
I    19S0    Joint    FAO/IACA/WHO  Expert  Committee   On   Food    Irradiation 
(JECFI)    is  too  wall  known  to  need  repetition. 

t  recommendations  of   this  JECFI(}]   were  to  ba  acceptad 
:ted  upon   in  the  United  Kingdom,    it  would  remove   tba   onus 
of  proof   of   wholesomeneis   from  the  prospective  user  and   thua 
significantly  enhance   the  attractiveness  of   the  procaas   to  tha 
food   industry.      Additional   impetus  would  be   given  to  tha   intro- 

1   of   irradiated   food   into  the  United  Kingdom  if   at   tha 
same   time  other  countries  were  seen   to  be  moving  towaird*  accap- 
tance  of   the   19S0   JECFI  recommendations,' and   internationaal 
trade  would  be   immeasurably  facilitated   if  the  CQdax  General 
Standard   for   Irradiated   Foods  and  associated  Code  of  Pcaettca 
1  be   generally   adopted. 


Logical  Meed 


:   comprises   a  sat   of   circumstance*'  mora   apacl- 
(ingdom.      Tha  UK   ia  a  relatively  small  and 
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■nsiva.      The   food  production,   p      :ai 
jEtcies   are   well    developed    and   ttiera    ara   i 
lome    produced    or    Imported    fresh   food    throi 
re    are    no  major   public   health  problom*    asst 


These    factors   combine    to    lessen    the    r,eed    for    food   preservation 
compared   with  many    less    fortunate    nations,    and    where  preser- 
vation  of    fresh    food  does   prove    necessary,    the    availability 
of   a  range   of    generally   accepted    techniques    lo.g.    heat    treatmsnt, 
freeiing,    canning   and    the   use   of    chemicals)    has    tended   to  pre- 
ei:ipt    irradiation    from   serious   consideraCian;      nor   has   there 
been,    up   to  now  at    least,    a   pressing   demand    tor    irradiated    food 
to  be   imported   into  the  UK  frc 


naniely  that  the  consumer  is  unlikely  to  purchase 
food  it  it  costs  more  (or  even  the  ea/ne  as)  Che 
equivalent    of    outwardly    indistinguishable   qualit 


for   example,    the   rise    In  world   oil   prices   has   reiultad    In   a 
widespread   increase   in  distribution   costs,    so  that   the  economic 
advantage   of    transporting    larger   batches    of    food    less    frequently 
is    becoming  more   (ignlficant.       The   effect    on   energy    costs   gener- 
ally  ia   making  heat   treatment    and   refrigeration   relatively  more 
expensive.       Another    trend    is    the   desire    to  move  way    from   the 
use   of    chemical   preservatives    ( including   fumigonts    and    sprout 
inhibitors}   which  are   known   to  be  associated  with  potential 
health   risks   either   to   the  consumer  or  to  the  operators   who 
apply   them.      There    is    in    the   UK   a   grouing   and    largely    unfulfilled 
market    for    tropical   and    sub-tropical    fruits    and    vegetables 
which  cannot   at   present   bo   Importad  by  aea   because   the  maturation 
time    after   harvest    is    too   short.      Delay   In    ripening    induced 
by    irradiation    or   a   combination    treatment    could    overcome    this 
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comnittsa  first  mat   In  Hay  19&1  and  originally  plannad  to 

plate   ita  work  and  aubmit  a   report   ta  Hinistars  doring  19B4, 
a   target    proved    impossibla   to   achieve,    but    the  Cominlttee' s 
ort    ta   now  underatood   to  be  virtually   complete   and    ia  expec- 
ts ba  aubnlttad  within  tha  next   few  waaka .      It   ta  then 
acted  that  tha  report  will  ba  made  public,   probably  akrly 
1986. 

ra  has  already  baan  much  apeculatioo  about  tha  contanta  of 

Coranittea'a  report,  and  aavaral  madia  articla*  h«v«  pra- 
ted that  it  will  prove  to  ba  generally  favourable  towarda 
d    irradiation.       It  this  provea   to   be    Che   case      the   Qovernnient 

then   to  decide   whether  or  not    to   amend   existing   legislation 
tha  light  of   the  raport  and   it*  recomnienilatlonB.    also  taking 
a  account   the  views  and  oplnlona  anpreased  by  interested 
ties  such  as   food  producara.   proceaaora  and   im^iorters     con- 
er  groups,   public  health  authorltiaa  and  so  on       Another 
cor  which  may   influence  the  Gavernment  will  ba   the  possibllit) 
action   to  harmonlss  attltudea  to  food   irradiation  within 
European   Cominunity. 


:tion  or  ieradiatad  food 
□   the   United    Kingdom   have  been    identified.      Together   thay 
e  resulted   in   the  situation  that   no  food  for  sale  to  tha 
lie  has  yet   been   treated  by   irradiation  at   the  time  of  pre- 
ation    of    this  paper.      No  one   of   the    conaCraints   ia   however 
Eidered   to  be  ebsoLute,   and  there  are  hopeful  signs  that 

magnitude  oC  many  of  them  may  be  diminiahad  in  the  toreaa- 
e  future.  The  next  twelve  months  may  therefore  sea  a  marked 
nge   In  the   Irradiation  scene  within  tha  UK. 


>ed   in   this  paper  are   the   author'a  alone 
:  official  UK  policy. 
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■tccDcnlHil  <■  Uti'  !■  no  lDn|*r  t^'ioB  *^*<  ctmlorl  w  Is  aafatj.    Iki| 
Tiid,  rHiiiiilud.  ssthoritMIn  Kl<>iitiri[  todr  In  thl  frM  «»    lUtk 


•    C<Hlt[«    of    Cl 


chert  ti  M  4iM*tio«  of  aafati* 

f  toniilj  COB  leapt  USUI.     M<   « 
cane  14 ted    bj     lBCBapl*c«,  i 


TIhi*  hih  aDthoTs  vhs  |l?a  loch  nEgitlie  leitlaiHiir  *lK  fn^^ntlr  aaka  rafBMCN 
to  "unlijiir''  iadici1|tlc  prodncK.  Ai  Ihe  FU  and  Mnr  other  lian  vlreadr  pajnu^  M 

■eini  [hit  there  tre  produced  cheiiret  Bpecies  not  alnadT     In    our     dtata    iitiillw 


food.     It     la     l^HsalbTc    to  appl;  ai 


«n  coaparad  with  all  olhar  food  pTotaiiliig  cachnlquaa.  Palaini  ilv  t^apeimtan 
oda  to  paateurltlDi  l««cli  1«  pultlni  aorc  than  tvo  hundrad  tlaas  aa  bucIi  mm 
ilo  Che  food!,  and  baklni,  hroUlna,  etc..  at  higher  teaperaturaa  la  patct^    m 
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Tadlaoctiy?       nocciials       Into       Ol 
Tinocteptable  haiBrds.    rini.ll,   or  II 


light,  subjecting  foods  to 
the  fooda],  Biilog  vith  th. 
for   Food  SXclT  .nd  Applied 
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iHUtlgatlou  tato  cUtM  fsi  laoi  tulltf  d«|r*ditlaa  nwltlBt  tram  PIc—bi" 
procHalit  of  laoiM    i»twmfi.lQBM    h>»    alMfi    ■K«wr*(l     la^srar     kudU^    mI 

VTOcaHlnt  tacIialqaH.  Frvi  Um  rHulta  of  ncnt  wrt  iiltk  prs^r  coatraU  mi 
mdn  proptT  coa<ltl«a,  iwlna  Iswi  diia«,  and  acUailaB  •mllaBt  raa«It*.  II 
■ut  fca  eiBcladad  that  l^roH'  en^illou  i«a  Iha  eaua  at  tk*  iasradactoa,  mt 
Of  "PlcMBVa^rDcaaalnt.  >h]i>r  food  fin  aclaatlata  wrtl^  with  urn,  Hd  •■ 
wrklat  M  eat  an,  hava  ptocaaaad  anri  altalflcaatlj,  caaarcl«11r  BttncUn 
lasd  which  caald  coKalnklT  r»fl^  '"■  ■»  a'  l^^*  ueh»lau.  Il>  Imiv  alHja 
bnn  abla  ta  find  a  Btaclfic  aat  it  csadltloia  for  aKcaaafnllr.  »MaflclalI| 
ftacaaalat  foada  alth  flcvm^tm^xiKlmt  datradatlea  of  fiallti. 

M  haia  aitaaalvalr  Innacltatad  tha  tapartlaia  af  f laiar  chaota  sr  wottMrnitf, 
nc,  rayertad  u  raanlt  fna  thla  Plcawir  rracaaalai,  aad  in  tboaa  laataacai 
■hn-a  It  Ha  poaalbia  to  find  thm  [aoH  of  the  wrk  wa  dosa  aera  tliaa  ftftan 
|Mr»  atn),  ■«  ban  aliKra  nKontad  atroiii  tanlHinr  ftaa  parclclpsata  Is  tha  mi* 
that  tia^tatar*  central  ar  haadliai,  ate,  uaa  (aaltj.  lajarlaaa  nr  aim  ailalaal 
For  aaaaatlallr  all  (raah  fosda,  tbara  U  narj  raaMH  to  kalian  ttet  laod 
procaaalBt  tachal«Ba>  oltl  raaalt  la  nri  attractli*  Isoda. 

Tha  natattm  taailflara  haia  ofiaa  faetad  er  aaad  aiKh  'aiparta*  a«  Dr.  Joba  GafaH 

United  Stataa.  Jad|e  Patrick  F.  tallai  ef  tha  U.S.  Diatrlct'ceart  CKanau)  la  a  110 
J  ij  ii  vltaaaaH,  5MX)  rM™  at 
dad     that     [     aaooc     ■wij     alter 

that  Dr.  Gefaan'a  drastic  caafltct  Kith  all  af  U* 
a  blaa  la  hla  which  daatrsja  hia  eradlhtUtf  u  m 
saaa    In     radUtlea    caaaa.     Hla    ebaaaaleu     bllada    hla 


■ho  baTa  aabalttad  taatlaoar  a|alut  "food  Irradlatlaa'.  Ena  Thriagli  tk«t  mU* 
eipUla  tha  ■atlnttoti.  It  deal  aet  auaaa  or  JVMtUj  tba  lactlca  and  iaaaa't 
correct  the  da_|e  dooi  to  tha  aaTlroeMnt  el  hiMa  life  h>  daBjlBg/  delanm  *• 
aao  of  thla  techaelefrl 


ie  o^rortaaiir  te  aabalt  tbl*  laarlwj     u     jvat     ■■aiiinai 
"  •  ■       '  '  — ' -o  T0«.  n«n  call  i*M 
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i  hai  presented  I  rewlutlonj,  one  calling  far  1 
li  to  bt  Dtrfonntd  prior  to  the  acceoUnce  i 


■bcllnq,  and  i  sacand  hr 
dlited  ftods.  Belw 


git  put  Co  the 


■t  of  organiiatlons  that  have  signed  bath  reialullani.  CUFr»  hts  u 
>  over  ISO  grovpt.  but  we  are  a  swll  qruup,  and  hive  not  hi 
iirces  to  rccontact  then  to  find  out  If  they 
y  found  that  mst  groups  talie  a  1 
,  and  they  have  little  relation  t 
Bckbumer  on  board  vpetlnq  aqendaa.  Those  c 


have  acted  on  tb*  rMolatft 
I  act  on  thi>  bacMis*  tl* 


■  have  conucced 


about  the  further 


h  CooToratlve    Seattle.  M        Both  reioIutlDni  aerc  tMsiad  at  th*  mmm\ 
aieetlng.  and  the  libeling  resolution  wai  passed  at  the  rniiaii—  iitil  Mffiln 
coaslttee.  CMC  Is  an  eitremly  large  HW  In  the  sute  of  Mashlnqton. 
Ihiqet  Consuaers  CoeoeratWe  Seattle,  VA.     A  4  store.  3S.OO0  ■aaber  food  coon. 
Central  COop-  Seattle.  ll» 
The  Food  Co-op    Portland,  OR. 
Puqet  Sound  Cooperative  Federation  Seattle,  M 
Wortlwest  ^trltlonal  Foods  Association  Seattle,  WA 
'Greenpeace,  Horth»eit  Seattle,  M 
Washington  Public   Interest  Reiearrh  Group  Seittle.W 
HIchlgan  Federation  of  Food  Cooni  Ann  Hrhor,  II 
Mheativllle  Food  Coop  Austin.  TX 
People's  Food  Co-op  Ann  Arbor.  HI 
West  Bank  Coop  Winneapolis.  rtl 
Heitarn  Maililngton  Tmilcs  Coalition  Seattle,  WA 
CUFFS  has  found  that  once  groups  understand  iihat  the  Issue  1s  about,  which  qenarilly 
takes  quite  soae  tlow  read  and  digest,  they  support  the  labeling  Issue. 
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rood  ohlle  its  gmwli 


o  t«,  reduce  pi 

Ulthln  the  FOA.  there  are  also  Ini 
>k  management  transition,  as  well  i 
tian.   In  hit  SI 


'  infomatlon  surrounding  tl 
ere  tlie  House  Subconntttet 


„GoogIe 


RHwrch  and  Production.  CoiBlttM  on  $cl«K°  and  Technology  on  July  26.   19B4, 
Sanford  niUer  Hid,   '..vlth  kmnilcdta  of  the  (-hF-^lcil   change  -Kuirrlng    tn  frradliM 
foadi.  wr  can  soKify  safe  coiMlltlons  or  uie  by  ■lUbUihlng  tnr  aiiilauia  dosr%  at 
radiation  peraltted  ...*■  This  statement  hat  -'rMdy  been  hrdnnt  upon  by  the  rerait 
notice  In  the  Federal  ReqlsCer  (Hiy  17,1W5,  fa^e  tOiH)  that  the  FM  Is  ■IIOHlai  tM 
Increase  of  tplce  Imdiitlon  frm  )   to  I  Nt^ersdi.  Tin  recent  final   nil*  oa  pork, 
■1th  doMi  up  to  100.000  Rads,  nlll  not  qet  rid  of  all  the  bacteria,  and  It  *i  ohrlon 
that  It  will  be  petitioned  to  be  Increased,  nt  urn  teitlaony  adalti  that  ihould  tiB 
percentage  contiaptlon  of  Irradiated  foods  IncroiM  to  bo  a  ilgnlflcant  portton  Of  W 
diet,  there  Mold  hfve  to  bi  ■  re'evaluatlon  of  potential  •ffKtt.  Thll  iiMW*  tkat 
there  xlll   be  in  avenge  diet.  Hare  Isiuei  rexitlng  to  the  1  neons  I  static  In  wtlt  be 


iddre 


s  i^estlons  below 


The  basic  Intent  Of  MR  SW  ii  Co  al 
absoliing  the  FOK  inm  labeling  requlrene 
■label  neutraf.  CUFFs  Insists  that  there 
deiund  that  a  clear  label   be  dedscd  fdr 


er  the  definition  of  Irradiated  food*,  ttas 
ts.  Sid  Morrison  Insists  that  tie  bill  Is 
Is  no  such  thing  as  label  neutral,  ui4  w 
ital1  lalai.  THIS  section  ihould  be  Inwnal 


Into  the  bill,  Hith  stipulations  for  packaged  aaterlals,  fast  food,  resuurant  mmi, 
stickers  for  fresh  fruits  and  vegetables,  and  other  fonn  of  retail  talat.  nils  does 
not  have  to  be  an  offensive  label ,  but  a  sinple  universal  One.   If  Imdlawd  food  H  se 
safe,  let  the  wrlietplace  be  the  Judge.  The  potential  backlash  could  be  Mars*,  cailleg 
eitroK  paranoia.   Specific  coBvntS  of  the  bill  are  as  follOM; 


Section  Z<a)5:     Irri 


not  Just  Ilki  lelcroMiIng  etc..   Irradiation  C*«Mi 
procouno  cnangei  In  the  structures  of  the  food.   Tills  Is  SMClflcatIr 
■hy  It   li  defined  as  an  additive,  though  It  Is  a  pr«c*ss.  Hhlle 
It  the  proposed  doses,  the  effects  of  those  changes  any  be  difflcelt 
to  detect,  due  to  the  Idm  nuaber  of  UWs  produced,  thay  arc  preiast 
in  I  praportlDnal   amount  to  the  dose  received.   If  you  hut  ftods 
Kith  roOB  toiperatura  ilr,  they  xlH   not  get  hot.   If  tha  alcroMee 
Isn't  strong  eoounh  to  route  the  bonds,  the  food  will   not  gat  hot. 
Because  Irradiation  Is  based  upon  rays  of  discrete  anaiiui.  aaeb 
single  ray  hit  the  potential   to  create  an  IMP. 
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This  Nas  been  discussed  ab 
eiamlne  Sections  JClls)  and 
CosTOttc  Act  lZ\   use  321 (sj 

o.e.  CUFFS  has  not  had  the  tin 
409  of  the  Federal   Food  Druq  a 
tn  supply  thp  actual  wordinq. 
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at  food  Irradiation  facil!tie 
enul  a  to rv  actions     and  (.haotf 
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rosslinking.  i^nat  are  the  effects  of  tni;  unuseable  debris  (URPs)   in  the  body' 
Do   they  cause  allosteric  cHioelltion  during  pro-tcin  lynlhesis.  thus  altering  the 

Mhy  are  spices,  which  tidve  the  hi^ghest  potential   for  producing  ta>1c  Vftf-,  al10>«il 

Has  research  -studied  the  types  of  surviving  bacteria   after  Irradiating,  and  looked 
the  production  cf  toiins  produced  UDon  the  death  of  the  bacteria? 

Is  there  one  location,  or  bibliography  Chat  siMnarlies  111   this  InfonutlonT 
can  CUFFS  obtain  it? 


Than*  you   for  your  attention  to  this 


Donald  Nonun.  for  CUFFs 
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HRITTEH  TESTIHONY  OF 


miON  sPRiNSOCi:* 


THE  HOUSE  AGRICULTUtE  SUBCCmiTTEE 
OM  OEPAnMENT  OPERATIOHS.  RESEUCH 
AND  FOUEICM  AGRICULTUIIE 

BBCARDIMG 

nX»  IRRADIATIOH  AND  UMLD  HUNCDt 

NOVDtBER  16.    1985 


Santa  Cruz  Coalition  t( 

Bca  Sie3 

Santa  Crui.  Ca.  9S063 

«»-426-2734 


Stop  Food  Itradiatlon 


lea  that  the  doHitic  irradiation  of  food  will  •lUinat*  vorld  hiintir  U 
circulating  In  Congrtaa.  Uaahlngton  State  Repteaantatlia,  Sid  Horriaon,  InrU) 
a  Julir  26.  1964  Congreaaloal  bearing  on  food  irradiation  atMtad  that  "  (vltt 
food  irradiation]  ve  can  take  our  current  production  of  agriculturMl  prodactl 
•tch  it  Buch  farther  In  reaching  our  helping  hand  artnind  to  ochtr  pv** 
world."'  California  lepreaentatlTe,  Leon  E.  hoetta  wrltaa  la  ■  latlti 
to  eonatltuenta,  "anti-hunger  aupportara  bellnrc  that  thla  [food  irradlatioa) 
will  protect  food  for  overacaa  ahlpplng  to  tba  buniry," 


nlEeli 
Afrlci 


rlan  arguaenia  like  thcae  calling  for  doaastlc  food  Irradiation  fit 
1th  recent  aaii  aedla  attention  focuaed  on  Afrlca'a  praaant  food 
,  but  food  Irradiation  •■  a  tacbaological  hunger  aolutiea  aiiwidi 


le  emly   aa  long  aa  we  ignore  political 

irrent  drought  haa  auralf  Intanalficd  tba 


'oalltiM  af  baagtr. 
bat  povarcr  la  Ik* 
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^oot  cause  of  famine.  It  ia  the  chionlcall;  iapoverlahed  otio  die 
^nd  Africa's  inpoverishnient  has  be«n  arveral  hundred  tears  in  the  nakl 

^Balanced  farming  and  herding  Sjislems  thai  for  centuries  had  adapted  to  changing 
environmental  conditions  gave  way  to  European  colonization.  Fertile  fan  lands 
iKiow  grow  sugar,  cocoa,  oil  seeds,  coffee,  and  cotton.  These  eipon  crops  have 

countries  nust  compete  with  other  nations. 

Xlependence  on  mineral  and  agricultural  exports  in  return  for  food  and  nanufac- 
Tured  goods  is  at  the  heart  of  Africa's  hunger  problem.  Sudan.  Ethiopia,  Ghana, 

This  bitter  irony  is  often  created  by  large  eiports  of  one  or  two  sain  food  items. 
76Z  of  Ghana's  total  export  income  is  generated  from  sales  of  cocoa.  Gaabia 
raises  581  of  its  export  income  from  oil  seeds  and  nuts.  While  world  market  prices 
for  rau  naterials  and  agricultural  products  have  stagnated  or  declined  over  time, 
prices  of  aanufactured  goods  and  proceased  foods  have   soared.  By  1962  a  full 
year's  worth  of  African  exports  bought  Juat  27  dajs  worth  of  that  continent's 

This  deterioration  in  Africa's  terms  of  trade  means  that  Boat  African  nations 

— '  Bust  fill  the  gap  bf   borrowing.  As  these  nations  go  deeper  Into  debt,  conventional 
(  IMF  )  wisdom  encourages  boosting  export  crops  to  service  the  debt.  As  cash 
rolls  in  from  sale  of  exports,  much  needed  protein  floods  out  to  developed 
countries.  After  servicing  their  debt,  developing  countrie*  have  little  re- 


Uorld  food  urkets  allocate  food  according  to  monetary  wealth,  not  nutritional 
need.  The  six  corporations  that  control  8SZ  of  world  grain  auppllea  are  con- 
cerned with  profit.  While  world  grain  reserves  are  at  their  highest  level  in 


Food  distibution  by  nonetary  wealth  !■  not  th«  only  stumbling  block  to  feeding 
hungry  people,  food  is  alao  used  a*  a  political  tool  between  nations.  While  Sub- 
Saharsn  populations  go  hungry,  fully  two  thirds  of  of  U.S.  aid  to  Africa  goes 
to  just  one  country,  Egypt.  When  in  19S1  the  governaent  of  Hozambique  expelled 
several  U.S.  officials  for  spying,  the  Reagan  Administration  cut  off  all 
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Noxaabl^iw^aad  aid  vhlle  thou»«nd*  in  that  cotmtrr  BtBTirad. 

Ulth  theae  verir  real     ccondsic     and  political  praaaurB*  In  Bind   It  la  difficult 
to  envlaloD  doawatic  food  irradiation  relievlnt  hiuBcr  and  mCfariai  aroaad  tk 
globa.  Food  Irradiation  la  not  an  Incxpenalve  treataant  and  will  drlv*  load 
prlcaa  up  aa  auch  aa  IM  per  pound  depending  on  the  food  and  dosB  rau,^ 
Tbla  raallti  ovtllnea  the  follf  bahlnd  tiopca  that  Irradiated  foods  will  flad 
tbelr  tiaj  Into  poor  countrlaa.  The  fooda  now  bein|  irradiatad  la  Earoyoaa 
coontrlea  are  high  priced,  fanci^  fooda  like  ahrlap,  froga  laga.  pcpMya,  fiab> 
etc.  If  food  irradiation  will  feed  anTooe  it  will  be  food  baycra  In  dcewloftd 
countrlea  with  high  per  capita  Incoaea. 

-Before  n  feed  the  world's  hungr;  we  auat  dispell  the  notion  that   pa^l*  M4 
becauae  the^  are  geographical!)'  laolated.  Thla  idea  la  ahatterad  Kith  tbc  raal- 
liatlon  that  white  South  Afrlcana  enjoj  one  of  the  hi^at  atandarda  of  livlag 
on  the  planet,  rat  theji  are  geographlcallii  cloae  to  starving  Batlona.  Sautb 
Afrlcana  eat  wall  for  the  atae  reaaoo  that  xe  do,  ther  bold  anoiish  aonatarr 


The  idea  that  we  need  food  irradiation  aa  a  high-tech  traataeot  to  aa«*  food 
that  would  otherwlae  spoil   is  a  nonaenac  idea.  Curreot  food  preaavatlon  Cacb- 
niquea,   like  aun-dr]rlng  fruita  and  vegetables,  are  prolan,  chaap,  aad  llcaaaad 
for  UBC,  what  we  need  now  is  the  huaanltarian  will  to  aaka  real    atrldaa  for 
food  equltji.  Hunger  In  the  developing  countries  la  a  aarloua  probloB  iiortbj 
of  thla  aubcoaalt tee's  sttentlon.  Trual;  prograaalvo  Idaaa,  If  iBplaaantad 
can  aake  great  atrldaa  toward  feeding  hungry  people,  food  trradlatloo  la  not 


1.  The  Status  of  the  Technical  Infraatructnre  to  Support  Doaaatlc  Ftoed  Irradi- 
ation. Hearing  before  the  House  Science  and  Tachnologj  Mbco^alttao  oa 
Energy  Research  and  Production,  July  Z6,   19U 

2.  FAO  World  Trade  Tearbook,   1977 

3.  Africa's  Debt  Crisis   ,  Intarfalth  Action  For  Econoalc  Jasttca,  Jalj,  IWt 

«.  Id. 

i.   Food  Irradlatloo  Update.  Pood  Procesalng,  June  IMS.  p.tS 
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l«8*      I      sfealrad      ■      ■•■■la<   • 
Irradlattd    Toad  aafatr   at   tha  NlDtar  Haatlat     of     tho      AaartoM     tMliv 
SoolatiP      la     Haahiniten,    D.C.      it  that  oaatlaf   aar  paaal    of  olMrt*  <l 
laaad    th*  onlir  artlola*   found   In  tha  aolantlfla  lltaraturo  wklab    al| 
iBplr    aa    advaraa    food    safatiP    Issua   raiultlni    froa    Irradtatloa.      ttaa* 
iKntlst   Hlth   dlraat   aiparlano*   In   tba   flald   af   faod    Irradlatlaa  a|rMl 
naiatlva  davpolnt,    ■>•    lavltod  t 
thar  Houltf  baaaflt   froa   tho  opoi 
a.      UnfortunatalT,    our    sood   latMttMi 
aritura  eltatloaa   vhlak    thay  ba««  M ' 
food    Irradlatlan.     Ha  aipa"*    that  tkar  Ml 
I    Coaaitta*   Hlth    thla    Inforaatlan   KltHoat    prBvltflag   tko  • 
ta      ifhieh      la      titry      Initanoa      hava      rafutad       tka   a<t< 
I    a   papar    publlttaad    br    tha    Jeuraal    af      Industrial      lrra(l>- 
iir.      tltlad,      ■tarrltrt      to     Htdaapraad      Appraval     i  ~  '   ' 
3tl,    diSS],    I  diseuaaod   thoa*  l**aaa   la   iobb   datai: 
atlon      li      ilvaa      lo      a     papar      b;      Dr.      Arl    ■rpajatriiw, 
I   Bf  Irradlitad  Foodat    1     lavlair',      Oopartaant      of     IpTlli' 
il*ne*>,      Masaaehuaatta   laatltuta  of  Ttobaolesp,    Caakrll|i< 
02139. 

.atlon  praaar«atlofl  of  food  offora  an  aaparalltM 
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Lleorli*  loot      a.TOO.OOD        3Z.DO0 

130,000 

ChiBOBll*         10.500.000       STO.OOO 
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P.[.[.or»lnt         l.«50.00D        17.800 

3>B,OD0 
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t(K*n  ■>  10  and  iroattr  thin  37.000.000  tik 

*n  ai  37,000,000 
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Bh*aoallloa)  Inordor  to  r*4ucc  aloroblal  ooncaalnaMo 

Inrjlcata  th*  prajonco  of  tncrBophll  Ic  bacteria  up  to 

poat  hartaat  paltleltfa  rcslduaa.   The  Irradiation  pro 
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h.raful  effect  o 
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bllii.d) 

diet   a. en  1... 

th.  (Ball  rr-actlon  ooaprlaed  by  spied.   Ihey  act  aa 
■■hen  alitd  ulth  the  tar(at  food  product  ana  ara  uaual 
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